


Endurance Record Smashed 
with New Departure-equipped Cord! 


Bi ueressive 
was this 21-hour gruelling 
grind on rain-soaked bricks, 


successfully completed in 








record-breaking time by a 
stock Cord on good old New 


Departure Ball Bearings. 
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NEW DEPARTURE Ball Bearings 


New Depatture - Diviston General Motors Corporation - Bristol, Connecticut 
NOTHING ROLLS LIKE A’ BALL 
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He GOOD DESIGN 


iA never good enough! 


A paradoxical statement but nevertheless true! For Heald Internal Grind- 

ing Machines, even with a record of accuracy, productivity and ease of 

operation unrivalled by any other grinder and which has proven the sound- 

ness of their design, are nevertheless subject to continual change .. . 

because here at Heald’s good design is never good enough ... new 

means, new methods must be found to give our customers still better 
results, more profits from their grinding operations. 


NEW WORKHEAD DESIGN 
Typical of these modern refinements and improvements 
in design are the new series of workheads now being 
used on Heald No. 70A, 72A and 75A Internals. 


These new workheads are built in two types for motor 
drive and belt drive. The motor drive head shown at the 
left is now driven by multiple V belts and is started and 
stopped electrically either by push button or automatic- 
ally. A neutral position is thereby provided on the D.C. 
head and on the A.C. head by an extra switch, thus 
giving great convenience in setting up. 


With this design the mechanical clutch and brake are 
no longer used, thus eliminating wearing parts and 


allowing a heavier, more rigid flange type spindle of 
greater capacity. 





























BEARINGS are a mighty important part of any car, truck, or bus. 
That’s why Hyatt Roller Bearings are so generously used, with 
complete assurance that they will give longer life under heavy 
loads, keep related parts in alignment, resist wear, minimize main- 


tenance, and transmit the full measure of power. Not because of 


any secret formulae, but because of the advanced design by Hyatt ROLLER BE ARINGS 


engineers and precision manufacture of Hyatt craftsmen. 


Evidence of Hyatt reliability is found everywhere...in mill and 
factory, on the farm, and on railways as well as on the highways. 
Certainly these bearings have a tough life, but Hyatts have defi- 
nitely proved they can take it. Hyatt Bearings Division, General 


Motors Corporation, P. O. Box 476, Newark, New Jersey. 
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TRU*STOP 
EMERGENCY BRAKE SERVICE 


positive - quick- smooth 


@When the emergency brake is called into use, 

safety usually is a matter of split seconds and 

inches. The brake must have the power and 
speedy action to meet emergency needs. 

\ The Tru-Stop Emergency Brake is a real emer- 
gency brake. It has the powerful, positive action 
to stop heavy-loaded vehicles within a few feet. 

| It operates smoothly without any tendency to 
grab or chatter. The ventilated disc throws off 
friction heat and thus prevents overheating. 

: Any mechanic can install Tru-Stop Emergency 

i Brakes. Little servicing is required. Should any 

adjustment or relining be needed, any driver can 

do it in a few minutes. 

For the safety of life, equipment and freight, 
install Tru-Stop Emergency Brakes —specify 
them on new vehicles. 


AMERICAN CABLE DIVISION 


AUTOMOTIVE DIVISION, BRIDGEPORT, CONN. 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


Manufacturers of the famous Weed (4,83 
American Bar-Reinforced Tire Chains 
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Plan 100,000 1937s in September 


Half Dozen Plants Down Already for Model Changes But 


Ford and Chevrolet Are 


The automobile industry will have 
built more than 5,000,000 of its 1937 
models when the last of this series 
comes off the assembly lines. It had an 
estimated 455,000 units to go on Aug. 1. 
and output this month should account 
for upwards of 350,000 vehicles, leav- 
ing some 100,000 units of the current 
series to be built next month to reach 
that goal. 

There are well over 100,000 of the 
1937 cars scheduled for production in 
September by the few companies that 
still will be operating on old programs. 
Both Ford and Chevrolet are among 
the producers to run over into next 
month. But another four weeks should 
see the final wind-up of production on 
the current passenger car series. Truck 


UAW March Uneventful 


New Ford Drive Quiet Affair; 
Friction Appears in Union 


No disorder accompanied the UAW’s 
second distribution of union literature 
at the Ford Rouge plant, Aug. 11. But 
the unionists were not without trouble. 
A heavy downpour interfered somewhat 
with their activities and a dispute over 
bus transportation also helped delay 
them. The union had chartered a fleet 
of DSR buses to transport the 800 
members who were to participate, but 
Dearborn city officials refused to allow 
the special buses on roads passing the 
plant gates during the rush hours when 
shifts are changed. Private automobiles 
and taxicabs were then resorted to. 

A relatively small percentage of 
Ford workers accepted the union paper 
and leaflets and many of these imme- 
diately threw them away. 

The march on Ford brought to light 
friction that exists within the UAW. 
Walter Reuther, head of the powerful 
West Side Local, had planned to lead 
the march but was called back to Mil- 
waukee under threat of suspension. 
Reuther and Ed Hall, who are leaders 
in the faction opposing Homer Martin. 
had flown from Milwaukee to Detroit 
for the Ford distribution, but after 
being notified that the executive board 

(Turn to page 211, please) 
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to Continue Next Month 


manufacturers, as a rule, carry on to 
the end of the calendar year before 
changing models. 

Because of this variation in the 
model year of the two divisions of the 
industry, and the difficulty in segregat- 
ing new and old series production dur- 
ing changeover months, figures can rep- 
resent only rough estimates. If we con- 
sider the start of 1987 passenger car 
production last September as the open- 
ing of the current model year for the 
industry, then total output up to the 
end of July was 4,550,000 vehicles of 
which 1,183,000 or nearly 24 per cent 
were built in the last four months of 
1936. 

Had not two of the three weeks the 
Ford plants were closed fallen in July, 
last month’s output would have gone 
far beyond that of July, 1936. Last 
year Ford closed on Aug. 10 for one 
week. Ford production should con- 
tribute about 84,000 units to this 
month’s total. Operations were resumed 
Monday on current models with the 
schedule calling for 6000 units daily, 
four days a week. 

A half dozen plants are now out of 
production while changing over to 1938 
models on which some hope to get un- 
der way before the end of the month. 
Another plant will fall out during the 
coming week and three or four more 
should complete their 1937 programs 
by the end of August. Plants now out 
of production are Packard, Nash, 

(Turn to page 211, please) 





Summer Shipments Dip Wide 

July factory shipments of automo- 
biles and trucks were 445,550 units, it 
was estimated by the Automobile Man- 
ufacturers Association. This was a de- 
cline of 1 per cent from the figure of 
451,206 reported for the same month 
of last year. June shipments were 521,- 
139, the decline therefore reaching 14.5 
per cent. Last year the decline from 
June to July was 3.8 per cent. 

Shipments for the first seven months 
of the year were 3,362,970, a 10 per 
cent gain over 1936 when the figure 
was 3.045.714, and the largest seven 
months’ shipments on record except- 
ing for 1929. 
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L. B. MANNING 


Cord’s Holdings Sold 


L. B. Manning and Bankers Buy 
His 30 P.C. of Cord Corp. 


Working control of the Cord Corp., 
holding company which itself controls 
a number of units in the automotive 
field, has passed to a banking group 
acting in conjunction with L. B. Man- 
ning, who for years has been a close 
friend and business associate of E. L. 
Cord. Mr. Cord on Aug. 7 agreed to 
sell his entire stock holdings in the 
Cord Corp. to the bankers and Mr. 
Manning for $2,632,000, representing 
658,000 shares at $4 a share. The com- 
pany has outstanding 2,256,700 shares. 

(Turn to page 211, please) 


Ayres Urges Caution 


Warning to exercise increased cau- 
tion in extending credits, especially in 
connection with automobile financing, 
is contained in a letter just addressed 
by M. V. Ayres, secretary of the Na- 
tional Association of Sales Finance 
Companies, Chicago, to its membership 
of 170 concerns throughout the coun- 
try. Mr. Ayres explains that “while 
the credit situation is not alarming, 
the present economic recovery has been 
of such nature as to make purchases 
on lengthy terms with too small down 
payments unwarranted.” 
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New British Cars Out 


Fundamental Changes Are Few; 
Prices Generally Up 


During July four British manufac- 
turers announced their full range of 
models for 1938; two more introduced 
new models, one of these supplementary 
to an existing type, the other displac- 
ing a corresponding model that has 
been current for the past two years. 
Prices will be up from 5 to 20 per cent. 

The new Austin “Big Seven” does 
not displace the “Baby,” which has 
a 45.6 cu. in. four-cylinder engine*. 
The new model has a 55 cu. in. engine, 
a longer wheelbase and wider tread, 
enabling it to be standardized with a 
four-door sedan body in place of the 
two-door type provided on the original 
“Seven.” 

Austin’s new “Eighteen-Six” dis- 
places a model of the same rating that 
has been current for several years. Its 
engine is farther forward and extends 
farther back under the cowl, which re- 
sults in an unusually short hood for a 
car of this size and provides exception- 
ally good driving visibility. There are 
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two wheelbases, 112% in. and 123 in., 
the latter for seven passenger bodies. 

Behind the gearbox a short shaft 
runs back with a rubber-mounted ball 
bearing in a frame cross member. From 
this point the propeller shaft continues 


to the rear axle. The engine has a pis- 
ton displacement of 153.2 cu. in. and a 
four-bearing crankshaft. Transmission 
includes a single-plate clutch and four- 
speed transmission synchronizing in 
second, third and high, as with all 
Austin models from the “Seven” up- 
ward. Zine interleaving and Oilite 
disks are used for the semi-elliptic 
springs front and rear. Brakes are 
Girling mechanicals with a pistol-grip 
hand lever. Marles-Weller cam steering 
is provided with an adjustable-length 
steering column and forward-mounted 
tie rod. Price increases apply to con- 
tinued Austin models, ranging from 
roughly 5 per cent to 15 per cent. 
No fundamental alterations have 
been made in the Standard, Rover and 
Triumph cars for 1938. The new Hill- 
man “Minx” is on the same general 
lines as the superseded model. All of 
these makers, like Austin, have re- 
frained from adopting independent 


June Exports Gain 55.3% Over 1936 


Six Months Increase 32.6 Per Cent 
The sharp increase in dollar volume of exports in June over the same month 
last year compared with a gain of 34 per cent in May over May. The gain came 
in a wide gain in exports of trucks and buses, and of passenger car engines. All 


sizes of trucks over one ton were represented in the upturn. 


Trucks of less 


than one ton capacity were exported in fewer numbers but gained in dollar 






































volume. 
SIX MONTHS ENDED 
JUNE 
JUNE JUNE 
1937 1936 1937 1936 
No. Value No. Value No. Value No. Value 
EXPORTS $ = $ $ 
Automobiles, parts and accessories......|...... 29,721,071)...... 19,135,445)....... 176 ,060,443)....... 132,820,215 
PASSENGER CARS 
Passenger cars and chassis............. 18, 157|10,810,678)14,805| 8,123,099|123,351| 73,049,151|100,473| 57,224,066 
Low price range $850 inclusive.......... 16,662) 9,116,689|13,804) 6,945,858/112,404) 60,867,415) 92,042) 47,749,382 
Medium range price over $850 to $1,200.| 1,195| 1,130,160} 758) 731, 8,900) 8,436,171; 6,864) 6,605,114 
re ae 235) 364,491) 166) 243,919) 1,503) 2,319,654) 1,059) 1,552,448 
WIC « cicicniscans tows cuskted 65; 199,339 77| =201,627 544) 1,425,911 508) 1,317,122 
COMMERCIAL VEHICLES 
Motor trucks, buses and chassis (total). .|15,128| 9,218,361) 9,029] 4,727,273] 76,265) 43,018,018] 57,718] 29,083,841 
_.. > Regie. 1,654) 687,484) 1,764) 675,029) 9,232) 3,568, x 3,389,286 
One and up to 1% tons................ 10,361) 5,423,004) 5,863) 2,603,977| 52,566) 25,083,942) 37,780) 17,202,049 
Over 114 tons to 24 tons.............. ,273| 1,641,969) 1,144) 868,201) 10,456) 8,014,365) 7,630) 5,456,298 
Rea 612) 1,222,868} 228 ,504) 3,191) 5,672,125) 1,690) 2,346,161 
EES tite oa ile 224) 243,036 30 35,562 8 679,509) 1,585 690,047 
PARTS, ETC. 
SEO OTR SKE, ST ET CAENEN ORCL M MEE Onan: AA Sree Neee 
Automobile unit assemblies............|...... 4,710,527)...... ft *. ee 30,608,863|....... 25,436,525 
Automobile parts for replacement (n.e.s.).|...... 3,116,583)...... cf: UU [ee 18,503,379)....... 13,191,212 
Other automobile accessories (n.e.s.)....|...... 417,665)...... 269,715)....... A eae 1,650,123 
Automobile service appliances..........|...... 626,500)...... 389,080)....... 3,350,800)....... 2,192,941 
Airplanes, seaplanes and other aircraft. . . 57| 1,341,146 78) 2,036,124 287) 8,945,251 227| 4,577,099 
Parts of airplanes, except engines and tires.|..... . i eee §11,010)....... 4,276,701) ......-.. 2,351,213 
INTERNAL COMBUSTION ENGINES 
Stationary and Portable } 
Diesel and semi-Diesel................ 86} 149,471 38 74,255 407 900, 404 200 623,347 
EEE ICY BREE RE, SER BEES RR (Re Aeneas eee nreee 
LL 1,019 71,854) 1,163 50,582) 10,271 574,555| 5,703 353,435 
_. .... eerie. 325) 158,064) 148 60,346} 1,906 882,789} 1,308 471,757 
Automobile engines for: 
... Motor trucks and buses............ 1,730} 169,859) 1,909} 196,079] 16,870) 1,672,189) 12,958) 1,243,622 
is 5 wher, as! cucginns ,857| 613,435) 4,117} 290,508) 53,859) 3,634,819) 29,729) 2,023,888 
_ OR arr 57| 275,347 63| 195,100 543) 3,027,322 328| 1,453,495 
Accessories and parts (carburetors).....|...... 269,102)...... 159,563]....... sk eer 98 ,618 
IMPORTS 
Automobiles (dutiable)................ 179} 130,174 83 53,101 738 556, 168 357 169,813 
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suspension. Prices show an upward 
trend in all cases except Standard; re- 
ductions apply to the latter, some of 
the new figures being lower than those 
in force before certain increases were 
announced a few months ago. 

The new Riley “Big Four” represents 
a trend towards larger four-cylinder 
engines that will be made evident in 
several directions before the London 
Show in October. Apart from this, it 
has an overdrive transmission, intro- 
duced last Spring as an option on then 
existing models. Thesynchronizing trans- 
mission, with three speeds, gives ratios 
of 5.5, 8.25 and 14.3. The overdrive 
can be used in either high orsecond, giv- 
ing overall ratios of 3.97 and 6.15. En- 
gagement of the overdrive is effected 
by momentarily releasing the accelera- 
tor at any speed in excess of 42 m.p.h. 
in high, the change back to high being 
made automatically at about 35 m.p.h. 
There is also free-wheeling normally in 
operation in first, second and high 
gears, if a control is set for the over- 
drive to come in. But if the free- 
wheeling device is locked out the over- 
drive will not engage. 

This new Riley is a high-priced car 
relative to its size. Riley is the first 
British maker to offer a modern over- 
drive transmission, as distinguished 
from the four-speed transmission with 
an indirect high, such as that fitted to 
some of. the pre-war Wolseleys.— 
M.W.B. 


*Sectional assembly views of the small en- 
gine are scheduled for reproduction in the 
AUTOMOTIVE INDUSTRIES cngineering draw- 
ing series, issue of Sept. 4. 








New Car Financing Off 


Used Car Time Sales Gain As 
Strikes Cut New Output 


Retail financing of new automobiles 
reached the year’s peak in June at 
$118,322,650 against $117,532,449 in 
May. The volume was below that for 
June, 1936, when it was $129,693,697. 
For six months the volume on new cars 
was below that for last year, $572,235,- 
258 against $582,797,679. Over 49 per 
cent of the new cars registered for 
the six months were financed, while in 
1936 it was 54.7 per cent. 

Used car retail financing also peaked 
in June at $74,635,727 against $72,- 
348,814. lt was far above the June, 
1936, figure of $64,246,543. For six 
months, used car retail financing 
showed a wide gain, rising to $373,- 
478,757 against $308,610,668. The pro- 
portion of used cars financed showed a 
wide gain this year as strikes hit new 
car production. 

Wholesale financing for six months 
also showed a gain, reaching $1,041,- 
285,486 against $955,780,762. June was 
seasonally below May. 





Chevrolet Pupils Graduate 

Twenty-two new district managers have 
taken their places in the Chevrolet sales 
organization this week, after an intensive 
six weeks training course in the new Chev- 
rolet school of modern merchandising and 
management. The new field executives com- 
prised the first class to be graduated from 
the school, which opened officially in June. 
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UAW-GM Election Held Possible 


Union Wants Exclusive Contract But May Not Risk Strength By 
Asking for Such a Test Prior to Signing New Pact 


By Norman G. SHIDLE 


Will there be an election to determine 
whether the UAW will represent all 
General Motors workers before com- 
pletion of the present negotiations 
looking toward revision of the Feb. 11, 
1937, agreement between General 
Motors and that union? 

This question is being asked with 
increasing frequency by outsiders who 
speculate on the outcome of present 
conferences. So far, it is understood, 
the conferences have concentrated 
chiefly on a way to make effective the 
corporation’s demand that the UAW 
give guarantees that its agreements 
can and will be carried out. It is be- 
lieved that progress is being made to- 
ward that end. Various signs point to 
realization by union leaders now in 
command that such: guarantees must 
be made effective if the prestige of 
their organization is not to be irrep- 
arably impaired. 

One of the chief modifications of the 
February agreement asked for by the 
UAW is that it be recognized as the 
sole bargaining agent for all em- 
ployees. This is as near to a fight for 
the closed shop or the check-off as 
seems likely at present. That there 
will be a strong demand for such recog- 
nition, however, seems almost certain. 
While corporation sources have given 
no indication of the company’s probable 
attitude, it is logical to assume that 
it has not changed its mind since the 
agreement was first signed in Febru- 
ary—which means that it would not 
accede to the demand. 


Law Constitutional 


The only difference in the situation 
is that the Wagner law has been de- 
clared constitutional in the meantime. 
Since this law provides definitely that 
a union chosen in an election by a ma- 
jority of employees shall be recognized 
as the bargaining agency for all em- 
ployees, it is reasonable to guess that 
the corporation might meet the UAW 
demand by suggesting that the union 
exercise its right to call for an elec- 
tion, by the results of which both sides 
would have to abide. The logic of this 
guess is reinforced by the fact that, 
in negotiation of the original agree- 
ment, corporation officials suggested 
the holding of an election. 

If such an election were held, there 
seems to be no way of predetermining 
whether it would be on the basis of in- 
dividual plants or General Motors as 
a whole. Decision in this regard would 
rest with the National Labor Board. 

The holding of any election, of course, 
rests with the UAW, since the employer 
does not have the right under the Wag- 
ner Act to demand an_ election. 
Whether the UAW decides to make the 
election test may give some indication 
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cf its own estimate of its chances of 
success. 

Other items which the union has 
asked the corporation to discuss in- 
clude a 35-hour week, recognition of 
the shop steward system, and a study 
of wage differentials looking toward 
standardization of wages for given 
operations in various parts of the 
country. 

Just how seriously the union expects 
to achieve these various ends only time 
and the progress of the negotiations 
will show. There is every indication, 
however, that union strategy from now 
on may look toward making General 
Motors a shining example of how peace- 
fully a union-contracted group of 
plants can operate. Some observers lay 
Tom Girdler’s winning fight against 
the CIO largely to his ability to point 
to continuing General Motors strikes 
as evidence that CIO agreements were 
not to be relied upon. There is reason 
to think that union leaders do not want 
that to happen again. 





Plant Protection Costly 


Reflecting a side light on the cost 
to industry of sitdown strikes, the an- 
nual report of the General Motors 
Corp. filed with the Securities & Ex- 
change Commission shows that GM 
paid out $196,333 for “plant protection” 
during 1936. This figure represents an 
increase of approximately $29,000 in 
the cost of plant protection compared 
with 1935 when the amount paid for 
that purpose, as shown by the GM re- 
port, was $167,586. The sitdown strikes 
began Dec. 21, 1936, and “officially” 
ended March 12, 1937. The increased 





GM July Sales Top June 


Contra-seasonal Gain Shown; 
Dealers Add to Stocks 


The late season revival in automobile 
sales was clearly shown in the General 
Motors sales report for July. Sales to 
domestic consumers were actually 
larger in July than in June, in contrast 
to the usual sizable seasonal decline. 

Dealers were, however, able to add 
24,051 cars to stocks as production was 
kept up at high levels. Presumably, 
this stock of cars will be needed during 
the period of model changes where 
there is very little production. 

Export sales held at about the levels 
of recent months although the July 
total was a little under that for June. 

Details of the July sales report were 
as follows: 
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cilitated by the use of a machine de- 
veloped in the Chevrolet laborator- 
ies. It cuts away successive spheri- 
cal sections from a plaster cast of a 
model combustion chamber. This 
aids engineers to determine the best 
form of chamber without resorting 
to involved mathematical analyses. 


studies 





cost for plant protection in 1936 hav- 
ing covered only 10 remaining days of 
the year, the daily cost was about 
$2,900. 

The report showed for 1936 that the 
Pinkerton Detective Agency was paid 
$140,863; the Corporation Auxiliary 
Company received $33,044, and the 
Railway Audit and Inspection Com- 
pany, $22,424. The 1935 payment for 
plant protection was made to only one 
company, namely, the Pinkerton 
egency. 


Plant Notes 


A building program calling for the 
expenditure of approximately $250,000 
and adding about 90,000 sq. ft. of floor 
space to its present plant facilities has 
been started by the Motor Wheel Corp., 
Lansing, Mich. First of the new struc- 
tures to be started is the Centrifuse 
brake drum production building which 
is approximately 325 ft. in length by 
150 ft. in width. The second building, 
which is to be ready for occupancy 
about Dec. 1 this year, is an easterly 
extension of the present hub shop at 
Plant No. 2. This building will be 
approximately 300 ft. by 160 ft. and 
will house the final assembly operation 
of Centrifuse brakes. A tunnel ap- 
proximately 500 ft. long, running north 

(Turn to page 231, please) 





July June July 9 Mos. of Model Year 

1937 1937 1936 1937 1936 
Sales to domestic dealers.... 187,869 162,390 177,436 1,420,163 1,453,569 
Sales to domestic consumers. 163,818 153,866 163,459 1,364,068 1,386,967 
Changé in dealer stocks...... +24,051 +8,524 +13,977 +56,095 + 66,602 
Sales to foreign dealers....... 38,812 40,749 27,257 334,722 289,744 
Sales to world dealers....... 226,681 203,139 204,693 1,754,885 1,743,313 
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Tire Makers Seek Steady Prices 


Top-heavy Inventories Held Threat to Structure; Move 
To Wipe Out Road Hazard Guarantees Entirely 


Tire manufacturers at a special two- 
day meeting in New York Aug. 10-11 
under sponsorship of the tire division 
of the Rubber Manufacturers Associa- 
tion adopted a new 5-point program and 
promulgated a set of proposals to be 
submitted to all tire manufacturers in 
the interests of further stabilization of 
the tire market. Concerted effort will 
be exerted, as result of the meeting, it 
is reported, to strengthen the indus- 
try’s present price stabilization pro- 
gram so as to avert, if possible, any 
price war this fall. 

Recognizing that top-heavy inven- 
tories today stand as a menace to price 
stabilization, members of the industry 
committed themselves as in favor of 
maintaining a rigid control of metro- 
politan markets, and of continuing a 
definite price stabilization program. 
Inventories are unduly large, having 
been built up during the past year by 
most manufacturers as a “cushion” in 
event of future labor trouble. Manu- 
facturers’ stocks of finished tires ex- 
ceed 12,500,000. Car manufacturers 
have more than 1,000,000 original equip- 
ment tires on hand and there are stocks 
of approximately 7,000,000 casings in 
the hands of dealers and chain stores 
and mass distributors. 

One of the significant steps taken at 
the special industry meeting was a 
“tightening up” on tire guarantee prac- 
tices. In view of the fact that the two 


major mail-order houses have deleted 
the road-hazard feature from their 
guarantees in new catalogs issued 
Aug. 1, efforts will be made to have 
all manufacturers completely discard 
the road hazard tire guarantee and 
standardize on the standard RMA tire 
warranty. The industry banned the 
road hazard guarantee last February 
but the ban was weak in several spots. 

In an effort to increase the manufac- 
turers’ recovery on tire sales and estab- 
lish this recovery on a legitimate basis, 
the new industry program provides for 
an elevation of third and fourth line 
tire prices so as to narrow the present 
wide gap between first line prices and 
third and fourth line prices. 

The meeting put in motion a cam- 
paign to clean up practices with re- 
spect to changeovers particularly on 
trucks. In many instances manufac- 
turers have been selling passenger car 
owners and truck operators their tires 
in changeover for the original equip- 
ment tires with which their vehicles 
were originally equipped, and these 
changeover tires have been marketed 
at reduced prices. It is understood the 
meeting resulted in an agreement that 
all changeover truck tires shall be 
branded “S.U.” or “Slightly Used” be- 
fore being offered for resale. It is the 
hope of the industry to ultimately 
apply this same provision to passenger 
car changeovers. 


Retail tire sales of tire manufactur- 
ers’ company-owned stores and of 
petroleum companies are growing 
steadily, while the share of the renewal 
tire market held by independent tire 
dealers is steadily dwindling. Oil com- 
pany tire sales in 1936 represented 13 
per cent of total units sold against less 
than 1 per cent in 1929, while company- 
owned store sales accounted for 12.4 
per cent against 4.5 per cent in 1929. 
Chain stores sold 14.1 per cent of the 
total market. The share of the market 
held by independent dealers last year 
was 54.8 per cent compared with 61.7 
per cent in 1934, according to an indus- 
try compilation just completed by Prof. 
Warren W. Leigh, head of the eco- 
nomics department of the University 
of Akron at Akron, Ohio. 

The Leigh survey indicates that mail 
order sales have declined from 3.6 per 
cent of total replacement tire units in 
1934 to 3.38 per cent in 1936. Depart- 
ment store sales represented about 1 
per cent. Cooperatives’ tire sales—a 
minus factor in 1934, account for 0.5 
per cent of total sales. Factory direct 
shipments represent 0.9 per cent. 
Private brand sales by oil companies 
have waned while the sale of standard 
brand tires through oil company outlets 
has increased. 

The Leigh survey places 1936 re- 
placement sales at 28,800,000 tire units 
compared with 29,300,000 in 1935 and 
31,830,000 in 1934. Spare tire sales 
(not included in replacement sale tab- 
ulations) direct by manufacturers to 
automobile companies, have grown from 
10,000 units annually in 1926 to more 
than 4,600,000 in 1936. The estimate 
is for more than 5,000,000 in 1937. 





Gasoline Consumption Up 

California this year once more leads the 
country in gasoline consumption, according 
to figures in the American Petroleum Insti- 
tute bulletin. For five months through May 
the consumption was 697,323,000 gals. against 
652,660,000 gals. for the like period of 1936. 
New York was in second place, using 672,- 
019,000 gals. against 603,429,000 gals. last 
year. For the country as a whole, the total 
consumption for five months was 7,932,636,000 
gals., a gain of 12.05 per cent over 1936. 





Coil Company Formed 

Orland Murphy, president, announces the 
organization of Electrical Windings, Inc., 16 
North May Street, Chicago, to specialize in 
the design and manufacture of all types of 
transformers, solenoids, chokes, magnets, 
etc. The new company is set up to design 
coils and mount‘ngs for any specific pur- 
pose, or to work from manufacturers’ speci- 
fications. 





MEMA Index Down in June 


Grand index of the Motor and Equipment 
Manufacturers Association for June dropped 
to 174 from 181 in May but was well above 
the June, 1936, figure of 157. Within the in- 
dex, original equipment shipments to manu- 
facturers fell from 202 to 190 in June, but 
topped the 1936 mark of 166. Service parts 
shipments to wholesalers were up to 167 in 
June from 152 in May and were above the 
June, 1936, level of 151. Accessories ship- 
ments to wholesalers dropped from 103 in 
May to 99 in June, against 112 a year ago. 
Service equipment shipments to wholesalers 
were 154, against 157 in May and 115 in1936. 
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Independents Raise Car Prices 


Move Now Quite General Excepting for Chrysler Whose Action 
Is Expected; See Cost Rises Partly Covered 


Three independent automobile manu- 
facturers have announced price in- 
creases on 1937 models, following the 
Ford and General Motors moves. Chrys- 
ler divisional increases are expected in 
the very near future. Partial coverage 
of higher costs is given as the reason. 

Packard distributors and dealers have 
been notified of price increases to be 
effective at. midnight Aug. 16. The 
“Six” is to be raised $65; the “120,” 
$65; the “Super Eight,” $150, and the 
“12.” $200. 

Nash and Nash-Lafayette cars are 
being advanced in price Aug. 14. On 
the latter the increase is $35. The 
Nash “Ambassador Six” is going up 
$65 and the “Ambassador Fight,” $85. 
C. H. Bliss, Nash-Kelvinator Corp. 
vice-president, announced the suspen- 
sion of assemblies so that the com- 
pany’s $2,000,000 plant improvement 
plan can be completed. Production 
facilities will be doubled at Kenosha, 
Racine and Milwaukee, Wis. He reported 
Nash registrations for the first half 


of the year at 41,698 cars, a gain of 
82 per cent over the 1936 results. 

Prices of Hudsons and Terraplanes 
will be increased on Aug. 23, according 
to William R. Tracy, vice-president in 
charge of sales of the Hudson Motor 
Car Company. The increases, Mr. 
Tracy stated, will range from $35 above 
the present list price on the Terra- 
planes up to $45 on the Hudson cars. 
“Practically every product entering 
into the manufacture of our cars, in- 
cluding wages, has risen substantially 
in price Mr. Tracy stated. Naturally, 
this affects the price of our own prod- 
uct. Present prices are effective up to 
midnight Aug. 22.” 

The Chevrolet price increase, effec- 
tive Aug. 9, was $30 on all passenger 
and commercial car models, and on 
trucks. Pontiac raised its cars $45. 

Ford Motor Co., Ltd., Canada, an- 
nounced price increases ranging from 
$21.21 to $43.16 delivered at East 
Windsor, Ont., tax included, freight 

(Turn to page 210, please) 
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SHARP CONTRASTS 42o27° 


torial study of living and working conditions 
at a ‘village’ plant of the Riken Piston 
Ring Co. of Japan. The company’s presi- 
dent, Dr. Viscount Masatochi Okochi, be- 
lieves in education and recreation for the 
workers to help them better to use their 
special tools. In the upper left corner are 
shown checking operations with new elec- 
tro-limit gages. The upper circle shows the 
first sorting-out in the foundry, while at the 
upper right a young girl uses a milling ma- 
chine. Below, the girl operatives sing the 
national anthem ‘“Kimi-ga-yowa Chiyo-ni- 
} i’’ as the Banner of the Rising Sun 
is hoisted each morning. In the lower left 
corner is a ping-pong game in one of the 
dormitory rooms. The lower circle shows a 
class in flower arrangement. The girls work 
half an hour overtime daily to pay the costs 
of dormitory housing. Working hours are 
7 A.M. to 5 P.M. with a 10 min. rest period 
in the morning and a 40 min. lunch hour. 
Lights go out at 10 P.M. Many girls make 
enough over expenses and clothes to buy 
shares in the company. 

The whole plan was an experiment when 
Dr. Okochi opened the plant. Many of the 
young girls had never even heard of the 
machines they were to operate, and some 
of the results were not satisfactory until 
special equipment was devised for them to 
use. His success has been amply demon- 
strated in the company’s earning power and 
in the dividends paid on its shares. 
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Business in Brief 


Written by the Guaranty Trust Co., New York 


Business Improves 
There was no interruption in the up- 
ward movement of general business last 
week. The weekly index compiled by the 
“Journal of Commerce”’ stood at 102.3, as 
compared with 101.0 for the preceding 
week, and 92.5 for the corresponding 
period last year. Retail sales for the 
country as a whole last week were esti- 
mated at 3 to 8 per cent above those in 
the preceding week and from 8 to 20 per 

cent above those a year ago. 


Loadings Up 

Railway freight ioadings during the 
week ended July 31 totaled 782,660 cars, 
which marks a gain of 11,680 cars above 
those in the preceding week, a rise of 
35,130 cars above those a year ago, and 
an increase of 187,363 cars above those 
two years ago. 

Production of electricity by the «lectric 
light and power industry in the United 
States during the week ended July 31 
was 8.0 per cent above that in the cor- 
responding period last year. 


July Movements Seasonal 

The ‘“‘Monthly Review’’ of the New 
York Federal Reserve Bank issued on 
August 1 states that there was no pro- 
nounced change in the volume of goods 
distributed during July, as compared with 
that in June. However, sales of depart- 
ment stores in the metropolitan area of 


New York declined by 
usual seasonal amount. 

According to a recent report issued by 
the Department of Labor, employment 
and payrolls in the United States during 
July declined below the levels in the pre- 
ceding month. There was a reduction of 
approximately 46,000 in the number of 
workers in the manufacturing and non- 
manufacturing industries included in the 
survey, while weekly payrolls were $2,- 
100,000 lower. 

Production of lumber during the week 
ended July 24 stood at 80 per cent of the 
1929 weekly average. The level of output 
was 21 per cent greater than new business 
booked and 11 per cent larger than ship- 
ments. Shipments were slightly below 
those in the preceding week, and new 
orders registered an upturn. : 


more than the 


Fisher’s Index Eases 


Professor Fisher’s index of wholesale 
commodity prices for the week ended 
August 7 stood at 91.8, as compared with 
92.3 for both the week and two weeks 
before. 

The consolidated statement of the Fed- 
eral Reserve banks for the week ended 
August 4 showed no changes in holdings 
of discounted bills, bills bought in the 
open market, and Government securities. 
Money in circulation increased $44,000,- 
000, and the monetary gold stock rose 
$29,000,000. 











A new ‘miniature’ catalog of packings, 
covering the eleven most commonly used, 
has been issued by the mechanical goods 
division of United States Rubber Products, 
Inc.* 


Illustrated handbook of materials that can 
be molded from Resinox powders, also con- 
containing use data, has been issued by the 
Resinox Corp.* 


Fairbanks-Morse steam pumps are de- 
scribed in a new bulletin No. 6205. Deep- 
well o!l lubricated turbine pumps are de- 
scribed in bulletin 6920. Bulletin 6920R 
describes water lubricated turbine pumps.* 


A circular deseribing a new precision drill- 
ing machine, developed by the High Speed 
Hammer Co., Inc., has been issued.* 

A catalog of the products of the Marvel 
Trailer Parts Co. has been published.* 

New and more complete edition of the 
Haynes Stellite booklet, ‘““Hard-facing with 
Haynes Stellite Products,’ has been issued. 
Tt is the fourth printing.* 

Bulletin No. PA 607 has been issued by the 
Chevrolet Central Office describing the new 
% and one ton trucks.* 

Latest issue of ‘‘Nickel Steel Topics,’’ that 
for August, published by the International 
Nickel Co., Inc., contains several items of 
automotive interest.* 


E. F. Houghton & Co. has reprinted four 
articles from its publication ‘‘Research.”’ 
They are: “Are Plant Surveys Profitable?” 
“Of with the Old... On with the New!” 
“Modern V Packings,”’ and “Bearing Metals 
and Lubrication.” 

* Obtainable from editorial department, 
AUTOMOTIVE INDUSTRIES. Address Chest- 
nut and 56th Sts., Philadelphia. 
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Consumer Tire Market Slow 


Indicative of the sluggishness of the 
consumer tire market during the sec- 
ond quarter of 1937, in sharp contrast 
to record first quarter sales, total retail 
tire stocks in the United States declined 
only about 3 per cent from April 1 to 
July 1 despite comparatively light 
dealer ordering. 

Total retail stocks in the hands of 
leading independent tire dealers, oil 
companies, tire manufacturers’ com- 
pany-owned retail stores and mass dis- 
tributors including mail order houses, 
are placed at approximately 6,456,000 
tire units as of July 1, compared with 
6,622,000 on April 1 and average stocks 
of 5,754,000 for 1936, said the Depart- 
ment of Commerce in reporting the re- 
sults of its July 1 tire stock census. 
The Government, effective with the 
July census, will make its tire stock re- 
ports quarterly instead of semi-annual- 
ly as heretofore. Future reports will 
eliminate figures for dealers averaging 
less than 100 tires each as there is 
helieved to be little, if any, fluctuation 
in such stocks which total around 
1,000,000 units. 

On July 1 larger independent dealers 
reported 2,161,000 casings on hand, 
compared with 2,465,000 April 1. 
Thirty-nine oil companies marketing 
tires through 41,505 outlets, listed in- 
ventories of 1,996,000 tires July 1 com- 
pared with 1,853,000 April 1. Six tire 
menufacturers with 1982 retail outlets 
and six mail-order houses and chain 
stores with 1731 outlets, reported 2,- 
299.000 tires on hand July 1 against 
2,304,000 April 1. The Julv 1 survey 
covered a total of 48,044 outlets. 

First quarter consumer sales were 
approximately 8,000,000 against only 






5,000,000 in the same period of 1936, 
but subnormal consumer buying in the 
second quarter when sales should have 
accelerated substantially, erased much 
of the first quarter gain, giving the 
industry only a net gain of about 10 
per cent for the first half year. 

Manufacturers’ inventories which 
were less than 8,000,000 units a year 
ago, were in excess of 12,000,000 July 
1, giving the industry a total stock 
position of more than 19,000,000 units 
or nearly a two-third’s year supply. 
Consumer sales for the year are esti- 
mated at approximately 29,500,000 or 
30,000,000. 





Ask Ocean Car Freight Boost 


Increases of from $2 to $4 per ton in ocean 
treight rates on cars, trucks and automotive 
parts have been requested by steamship con- 
ferences representing lines operating to all 
parts of the world at a series of meetings 
which have just been held with the export 
rate committee of the Automobile Manufac- 
turers Association, J. S. Marvin, manager of 
the association’s traffic department, dis- 
closed. 

Higher costs of supplies, wages, stevedor- 
ing, and in some cases, port charges, were 
cited by steamship executives as the basis 
for their proposals, according to Mr. Mar- 
vin. He indicated that the association’s ex- 
port rate committee would hold some further 
meetings to reach final adjustments with the 
several steamship conferences. 

Members of the committee are: F. A. 
Allen, Hudson Motor Car Company; E. M. 
Grahn, General Motors Overseas Corpora- 
tion; L. W. Krass, Chrysler Corporation, ex- 
port division; Gilbert Smith, International 
Harvester Export Company. 


Urges Highway Lighting 

“At least 35 per cent of the night fatal ac- 
cidents should be prevented by the provision 
of adequate highway lighting,’ according 
to a report on technological trends sub- 
mitted to President Roosevelt by the Na- 
tional Resources Committee. 

From figures submitted by the States of 
New Jersey, Oregon, New York, North Caro- 
lina, and Pennsylvania, it was observed that 
fatality experience was about the same for 
the summer months of May, June and July 
as it was for the winter months of Novem- 
ber, December and January; with one im- 
portant exception, however, that between 
the hours of 5 to 8 P. M., fatalities were 58 
per cent higher in the winter months when 
it is dark than in the summer when it is 
light, and despite the fact that traffic volume 
is considerably less in the winter. The re- 
port estimates that a reduction of 47 per 
cent in night fatalities during the winter 
period should be expected if sufficient light 
were supplied. 


--- Slants 


NEED CARS —GET CARS—Japanese 
merchants are “smuggling” cars into 
that country. The restrictions upon 
manufacture by Ford and General Mo- 
iors branches have proven a particular 
burden because the demand for auto- 
mobiles has risen steeply. The way it 
is done is to import the-cars in small 
lots so that bills do not exceed 30,000 
yen a month. Sums below that size 
may be settled without Government 
licenses to forward foreign exchange. 


NOW WHY SHOULD THAT BE?— 
The magazine “Time Sales Financing,” 
published by the National Association 
of Sales Finance Companies, has bro- 
ken down by makes the list of cars 
seized from January through May by 
the Government for transportation of 
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liquor on which taxes were unpaid. 
Ford led all the rest by a wide margin. 
There were 806 of them. Chevrolet was 
second with 276, Buick third with 89 
and Plymouth fourth with 85. A total 
of 1821 cars were seized. 


BUT THEY HAVE CARS—Proof that 
the majority of automobile owners in 
Indiana are of less than $2,000 income 
average was furnished by Leland K. 
Fishback, secretary of the Indiana Pe- 
troleum Industries committee, in a re- 
port showing that 84.1 per cent of 
Indiana residents pay automotive taxes, 
while only 7.7 per cent pay federal in- 
come taxes. Of the 7.7 per cent paying 
federal income taxes, 50 per cent come 
within the $2,000 or less range. Single 
persons have an exemption of $1,000, 
married persons $2,500. 


Centrifugal Fusing Formed 


Addition of a new company to the 
Lansing, Mich., industrial picture was 
revealed by Fred A. Wagner, vice- 
president in charge of manufacturing 
of the Centrifugal Fusing Company 
which has been granted a charter by 
the Corporation and Securities Com- 
mission and has taken over from the 
Campbell, Wyant and Cannon Foun- 
dry Company, of Muskegon, the lease 
cn the newly completed fusing plant 
on McKinley street just north of the 
Motor Wheel Corporation’s Plant No. 
2. This plant was constructed by Mo- 
tor Wheel and originally leased to the 
Muskegon company. 

The new plant remains the property 
of Motor Wheel, but is now held under 
a long term lease by the Centrifugal 
Fusing Company, officers of which are 
Leon German, president; Carl Fors, 
vice-president; Wagner, vice-president 
in charge of manufacturing; and 
Byron L. Ballard, secretary and trea- 
surer. 

(Turn to page 2338, please) 
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The Dreadnought Tire 


Puncture-proof qualities are said to be 
secured by an articulated tread band, con- 
sisting of pieces of wood having concaved 
sides and pivots between them, thus per- 
mitting perfect freedom of yield with the 
give of the tire, but preventing sharp pointed 
projections from passing between the joints. 

Resiliency is said to be just as perfect in 
the Dreadnought as in other first class tires. 
The articulated band is enveloped in a bed 
of rubber, which is coated with a suitable 
fabric, the arrangement being such that the 
individual members of the band have free 
movement, enabling the pneumatic cushion 
behind to yield to the same extent as it 
would without this band; but the manner 
of yielding is different, for, whereas the 
ordinary pneumatic tire absorbs at its point 
of contact an obstacle as a stone in the road, 
the Dreadnought yields at its tread over an 
extended surface, and also yields freely at 
its side walls (specially prepared for this 
purpose), thus giving more the effect of an 
easy and comfortable cushion. 

From The Horseless Age, August, 1897. 
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Automotive Metal Markets 


Copper and Tin Still Buoyant; Steel Mills Have Not Yet 
Received Large Scale Releases on Metal for New Cars 


The price situation in the copper and 
tin markets again held the center of 
interest this week. While the domestic 
price for copper stood unchanged at 14 
cents at the beginning of the week’s 
activities, the rise in the export price 
to the equivalent of 14% cents was 
followed by a $5 per ton advance in 
custom smelters’ bids for scrap and of 
$10 per ton in the prices of composition 
ingot makers. Moreover, it created the 
general impression that a fractional 
advance in the price of the red metal 
was “just around the corner,” causing 
a good deal of semi-speculative cover- 
ing. 

Offsetting the pronouncements of 
economists that there was no substan- 
tial basis for any advance in copper 
prices, the American Bureau of Metal 
Statistics issued a statement that cop- 
per consumption by industries which 
absorbed about one-half of the 1936 
total, aggregated 43,600 short tons in 
the second quarter of 1937 as against 
about 37,300 tons in the first quarter 
and 35,200 tons in the final quarter of 
1936. 

The tin market continued to hover 
around the 60-cent level, with spot 
Straits quoted at 60% cents at the be- 
ginning of the week. The Navy De- 
partment is reported to have received 
a bid of as low as 58.70 cents for 200,- 
000 lb. to be delivered at the Brooklyn 
Navy Yard within 45 days. Reports 
that drouth interfered with production 
in Malaya caused the Warden of Mines 
of that colony to issue a statement that 
lack of water had not affected produc- 
tion to any appreciable extent. Ad- 
vances were largely a case of higher 
prices being in the air, as shown by a 
$10 per ton advance in the price of 
lead in the last ten days and of $5 a 
ton in the price of zinc. 


Steel Marks Time 


From several of the steel making 
districts come reports of a _ slightly 
higher inflow of specifications and ship- 
ping orders from automotive consum- 
ers, the material being intended for 
current model parts. But mills in other 
steel producing centers do not look for 
much in the way of automotive busi- 
ness until buying of steel for 1938 
models really gets under way. Virtual- 
ly in all descriptions of steel there was 
some buying for the initial, quasi- 
experimental production of 1938 
models, but tonnage business has so 
far made its appearance only in sheets 
that had to be ordered sufficiently ahead 
to allow the necessary time required in 
the finishing processes and insure de- 
livery when needed. Putting a broad 
interpretation on the week-to-week rate 
of operations of steel mills, which this 
week is at 84.6 per cent of capacity 
against 85.5 per cent last week, the 
steel industry may now be said to have 
fully recovered what ground it lost 


during the off-years that followed 
1929. The best of steel years record 
ups and downs in the rate of week-to- 
week operations resulting from causes 
without bearing on the major trend. 


Pig |\ron—Automotive foundries are mark- 
ing time with reference to their iron-buying 
programs. Melters have been virtually as- 
sured that there will be no change in prices 
over the remainder of the year and stocks 
in blast furnace yards are ample. Mor2 
spirited interest in pig iron offerings, there- 
fore, awaits increased demand for 1938 
model castings and, later in the year, 
weather conditions that make more adequate 
stocks advisable. 

Aluminum—Shipments of aluminum ar- 
riving from Europe continue of routine pro- 
portions. The banking house of J. P. Morgan 
& Co. received 500 bdls. of notched bars and 
7,740 pigs this week from Genoa, presumably 
Swiss metal. The market for primary metal 
is unchanged. 


Ford Builds at Vancouver 


Contract for the construction of the 
Ford Motor Company of Canada, Ltd., 
assembly plant at Vancouver, B. C., 
has been awarded to Smith Bros. & 
Wilson at a price of $291,650 and con- 
struction will start immediately. The 
total cost of the project will be approxi- 
mately $550,000. The steel contract 
was awarded to the Dominion Bridge 
Company, Ltd., for $96,000, and elec- 
trical and heating contracts have yet 
to be announced. Cost of assembly 
equipment will be added to construc- 
tion total. It is planned to make the 
Vancouver assembly plant the most 
modern on the continent, fully air con- 
ditioned, with acoustical ceiling, stain- 
less steel show windows and modern 
lighting, with windows motor-operated. 
Wallace R. Campbell, president of the 
Ford Motor Company of Canada, Ltd., 
Windsor, Ont., is expected in Vancouver 
in time for the turning of the first sod. 


Company Earnings 


Briggs Mfg. Co. reported net income for 
the June quarter of $3,453,771 or $1.75 a 
share, against $4,370,854 or $2.21 a share for 
the second quarter of last year. 


Gemmer Mfg. Co. reported net income for 
the six months ended June 30 of $286,930 
against $194,744 last year. 


Goodyear Tire & Rubber Co. reported net 
income for the first half of the year of 
$8,068,352 after charges and adjustments in- 
cluding a charge of $1,500,000 for a special 
inventory reserve. This was equal to $3.18 
per common share after allowing for pre- 
ferred dividends. It compared with $3,598, - 
683 or 62 cents a share for the first half of 
1936 on the then capitalization. Net sales 
for the period were $116,475,700 against $90,- 
908,684 last year. 


Hayes Body Corp. reported for the June 
quarter net income of $7,908 against a net 
loss of $22,607 for the same period in 1936. 


Hercules Motors Corp. reported for six 
months ended June 30 net income of $629,- 
986 or $2.02 a share against $250,098 or 80 
cents a share for the 1936 period. 


Motor Wheel Corp. reported for the June 
quarter net income of $693,801 or 81 cents a 
share, against $643,724 or 76 cents a share 
in the second quarter of last year. 
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Pierce-Arrow to 
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Add $1200 Car 


Chanter Announces $11,000,000 Financing to Raise Funds 


For Financing Program 


The Pierce-Arrow Motor Corp., Buf- 
falo, N.: Y., will again enter the me- 
dium price car field with an automobile 
which is expected will sell around $1,- 
200. There are some indications that 
the company will follow this with the 
manufacture of a car to sell at about 
$1,000. 

Financing arrangements have been 
made and about $11,000,000 for new 
equipment and working capital will be 
raised by the sale of stock to under- 
writers, according to A. J. Chanter, 
president of the company. It is under- 
stood that the Marine-Midland organ- 
ization in Buffalo will have a major 
interest in the underwriting and that 
New York investment bankers will also 
be members of the group. 

Mr. Chanter’s statement said, in 
part: “During the depression the ‘fine’ 
car market shrank heavily for all man- 
ufacturers. Although returning pros- 


in Medium Price Field 


perity has brought some degree of re- 
covery in this field, the pronounced 
improvement in passenger car registra- 
tions has been in the medium priced 
field where fine performance and work- 
manship formerly associated only with 
cars in the several thousand dollar class 
have been coupled with prices within 
the reach of a greatly increased number 
of people. 

The percentage of passenger car reg- 
istrations in the $700 to $1,400 field 
was only 11 per cent of total registra- 
tions in 1933. This figure increased to 
31 per cent in 1936 and to 34.9 per cent 
in the first five months of 1937. 

The addition of a medium priced 
Pierce-Arrow car, for which present 
distributors have indicated a tremen- 
dous demand, to the higher priced 
Pierce-Arrow and the trailer lines will 
make possible very profitable operation 
of the company’s plants. 





Car Prices Raised 


(Continued from page 206) 


extra. On all models of the “60” series, 
the increases were in the higher range, 
making that line sell at $730.04 to 
$905.80. 

Excepting for the “85” coupe which 
was raised $21.21, increases ran more 
and up to $32.96. The range is now 
$795.81 to $940.95. In the “85” de luxe 
line the increases were nearly $33 per 
model and the range is now $869.01 to 
$1,005.78. 

The “60” coupe was unchanged at 
$730.04 and several de luxe small-pro- 
duction models were unchanged. 


ASME To Test Indicator 


A demonstration of the Zeiss Ikon 
Piezoelectric indicator will be made at 
the forthcoming oil and gas power 
meeting to be held at State College, 
Pa., Aug. 18-21. The meeting will be 
under the joint auspices of the oil and 
gas power division and the Central 
Pennsylvania section of the American 
Society of Mechanical Engineers and 
the School of Enginéering, The Penn- 
sylvania State College. The indicator 
is said to be suited for inertialess regis- 
tering of very fast running pressure or 
force changes. 

Among the features of the meeting 
will be progress reports by a number 
of major manufacturers and a number 
of papers on Diesel engine development. 








Hayes Body Sales Change 


Changes in the character of the 
business done by the Hayes Body Corp. 
have resulted in large measure from 
the suspension of operations by certain 
of its automotive customers. The com- 
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pany therefore went more extensively 
into the manufacture of automobile 
stampings, contrasted with automobile 
bodies, refrigerator stampings and 
tools, dies, jigs and fixtures. 

The automobile customers it lost, or 
practically lost, were Marmon Motor 
Car Co., Continental Automobile Co. 
De Vaux Hall Motor Corp., American 
Austin Car Co., Reo Motor Car Corp. 
and Hupp Motor Car Corp. 

In a listing application to the New 
York Stock Exchange, covering a pro- 
posed additional listing of common 
stock for bond conversions, the com- 
pany supplied a schedule of the per- 
centages of its business done with 
major customers for the year ended 
Sept. 30, 1936, and a schedule of an- 
ticipated percentages for the current 
fiscal year. 


The schedules are as follows: 


Per cent of total 
in fiscal year 
ending Sept. 30, 


1936 1937 

Graham-Paige Motor Corp.. 34 22 
Reo Moter Car Co... 00.66 38 10 
Nash Kelvinator Corp....... 4 3 
Norge Division Borg Warner , 

MEG scs cde beac wonmaces 04% 4 
American Austin Car Co.... .. 2 
Pontiac Motor Car Corp.... 3 3 
Hupp Motor Car Corp...... 15 13 
Buick Motor Car Corp...... us 5 
House and commercial dis- 

ge i a 35 
BREE Shas's nentddiescna wees 4 3 





*New line. 


Chrysler Buys 13 Acres 


Chrysler Corp. has confirmed the purchase 
of 13 acres of land adjoining its main plant 
in Highland Park, Mich. The property had 
been used for a golf course, Although ac- 
quisition of this extensive tract suggests im- 
portant expansion may be contemplated, the 
corporation declined to comment further on 
its plans. 





BERNARD KOETHER has resigned as 
director of customer relations of General 
Motors Corp. after 36 years of service in the 
automotive industry. Mr. Koether came into 
the automotive business in 1901 as an em- 
ploye of Hyatt Roller Bearing Co. An an- 
nouncement by the corporation stated that 
Mr. Koether resigned to devote more time 
to his personal interests and leaves with the 
best wishes of the corporation. 


T. E. WISNER, service merchandising 
manager, Chrysler Motors Service Division, 
is taking an extended trip to confer with 
Dodge-Plymouth, DeSoto-Plymouth, and 
Chrysler-Plymouth dealers from Kansas 
City to the west coast. 


G. HALL ROOSEVELT has joined the 
executive staff of Commercial Investment 
Trust Incorporated, a subsidiary of Com- 
mercial Investment Trust Corporation. 


ROBERT BRUCE has been appointed 
organization director and MORTON J. 
CROOKS director of distribution for Hupp 
Motor Car Corporation, it was announced 
by W. A. MacDonald, vice-president and 
director of sales. 


F. L. EDMAN, formerly connected with 
the sales department of Reo Motor Car Co., 
and more recenily advertising manager of 
the Covered Wagon Co., coach trailer manu- 
facturers, has severed his present connec- 
tion. His plans for the future have not been 
announced. 


D. KIRKE MOORE, long associated with 
the automobile parts industry, has joined 
the Edward G. Budd Manufacturing Com- 
pany and will handle special sales work. He 
will be attached to the Detroit Division with 
headquarters at Detroit. 





Plymouth Plant Reopens 


Some 20,000 automobile workers in 
three plants returned to their jobs 
Aug. 9 after the Plymouth local of 
the United Automobile Workers voted 
to accept an agreement reached late 
Saturday between union and Chrysler 
officials. The pact, ratified by an esti- 
mated 2000 UAW members Sunday 
afternoon, permitted resumption of 
operations by the Plymouth plant, 
closed Aug. 14, when a riot took place 
between members of the UAW and the 
Independent Association of Chrysler 
Employes. The resultant shut-down of 
the Plymouth plant was followed by 
closing of departments at the Briggs 
Mfg. Co. involving 7000 employes and 
departments in the Dodge plant en- 
gaged on Plymouth work and involving 
ever 2000 employes. 

Terms of the agreement were not 
disclosed but the main issue in the con- 
troversy was the demand of the union 
for the return to work of four of its 
members discharged for fighting. The 
management agreed to hear the cases 
of these men and hearings were begun 
Aug. 10 before Herman L. Weckler, 
vice-president in charge of industrial 
relations for the Chrysler Corp. The 
UAW men were represented by Larry 
Davidow, a union attorney, and Leo 
Lamotte, president of the Plymouth 
local. 
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Striking workers of the American Broach 
& Machine Co., Ann Arbor, Mich., returned 
to work Aug. 9 after an agreement had 
been arranged for starting negotiations. 

Althogh president Homer Martin and 
other high UAW officials have gone to 
Milwaukee for the executive board’s meet- 
ing and to prepare for the annual con- 
vention of the union starting Aug. 23, 
conferences are continuing between General 
Motors officials and union representatives 
on demands of the corporation for guar- 
antees against wild-cat strikes, conditional 
to negotiating a new contract. 

In these preliminary conferences, the 
union is now represented by its new 
economist, W. J. Lauck and three mem- 
bers of the permanent GM bargaining com- 
mittee of the UAW, elected by GM locals. 
Because of the absence from the city of 
leading union executives it is considered 
doubtful if any decision will be reached be- 
fore the Milwaukee convention is over. At 
least, discussion of the union’s demands for 
revision of the contract in all probability 
will be postponed until that time. 

Meanwhile the present agreement re- 
mains in force. Many have held the mis- 
taken impression that its expiration date 
was August 11, but neither party has asked 
to terminate it. 


100,000 More 1937’s 


(Continued from page 203) 
Studebaker, Cadillac-LaSalle and Olds- 
mobile. Buick goes down this weekend. 

—H. E. G. 


Cadillac-LaSalle deliveries to customers 
in July for the sixth consecutive month 
topped the comparative monthly highs of 
the company, Sales Manager D. E. Ahrens 
announced. ‘‘The previous all-time peak 
for July was set in 1929,’”’ said Mr. Ahrens, 
“when 2571 cars were delivered at retail. 
This year in July dealers reported 3840 
ears, registering an increase of 49.3 per 
cent over the former record. 

Sales of Studebaker passenger cars and 
trucks in the first seven months of 1937 
were 25 per cent ahead of 1936, according 
to President Paul G. Hoffman. For July. 
Mr. Hoffman reported the sale of 4387 units 
compared with 1436 in July, 1936, bringing 
sales for the year to date to 61,028 com- 
pared with 49,020 a year ago. 








UAW March Uneventful 


(Continued from page 203) 

now in session in Milwaukee demanded 
their immediate return, they boarded 
another plane without staying for the 
Ford demonstration. Members of the 
Martin faction charged Hall and 
Reuther with coming to Detroit to play 
politics. 

Coincident with the march on the 
Ford plant, the UAW ran quarter page 
advertisements in the local papers 
soliciting membership in the Ford local. 
“Thousands of Ford workers have al- 
ready joined,” the advertisement stated. 
“Come along with us now and we'll 
get a Ford agreement for higher wages, 
shorter hours, seniority (security) on 
the job, union protection for yourself, 
reduction of speed-up and an.end to 
the Ford service system.” The “cut- 
out” application blank advised pros- 
pects that the regular initiation fee 
had been eliminated and requested en- 
closure of $1 for first month’s dues. 
The blank also contained the state- 
ment: “I understand that my name wil! 
be kept confidential and that all cor- 
respondence with me will be in plain 
envelopes.” 
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Manning’s New Car Plans Awaited 


Directors to Meet Aug. 20; Reorganization of Cord Corp. 
Expected as Former Cord Aide Takes Over Control 


(Continued from page 203) 


In addition to Mr. Manning, who 
will become president and operating 
executive, the buyers include Schroder, 
Rockefeller & Co., Inc., and Emanuel 
& Co. 

Mr. Cord has already ended his con- 
nection with the company. It has been 
reported that he will retire from active 
business. He is 43. 

To the Cord Corp. board of directors 
have been added representatives of the 
purchasing group. The new board will 
consist of Victor Emanuel, partner in 
Emanuel & Co., who will be its chair- 
man, Gerald E. Donovan, vice-president 
and a director of Schroder, Rockefeller 
& Co., Inc., Tom M. Girdler, chairman 
of the Republic Steel Corp., C. C. Dar- 
ling, partner in Miller & George, bro- 
kers of Providence, who have a large 
interest in the Aviation Corp., Henry 
Lockhart, Jr., a director of Shell Union 
Oil Co. and of Commercial Solvents 
Corp., R. S. Pruitt, long counsel to 
Cord Corp., and Mr. Manning. Resig- 
nations were those of Mr. Cord, H. T. 
Ames, L. K. Grant and P. P. Willis. 

Answering numerous inquiries on the 
matter, Mr. Manning on Aug. 10 said 
that no resale was planned and that 
the total interest of the purchasing 
group is only about 30 per cent. He 
said no new policies would be discussed 
until the directors met on Aug. 20. It 
has been reported that with a change 
of name, the character of the company’s 
eperations would be somewhat altered. 

Said Mr. Manning, “Cord Corp. itself 
does not actually control most of the 
companies in which it holds a substan- 
tial interest. The corporation holds 
approximately a 29 per cent stock in- 
terest in Auburn Automobile Company, 
a 30 per cent interest in Aviation Cor- 
poration, a 30 per cent interest in 
Checker Cab Manufacturing Company, 
and an interest of approximately 26% 
per cent in the founders shares of New 
York Shipbuilding Company. 

“Cord Corporation controls Colum- 
bia Axle Company, which manufactures 
automobile axles and other automotive 
parts, and owns 37% per cent of the 
common and 75 per cent of the pre- 
ferred stock of Lycoming Manufactur- 
ing Company, which makes a diversi- 
fied line of manufactured products.” 

Two years after his graduation from 
Sheffield Scientific School, Yale, Lucius 
B&B. Manning joined the Griffith Motor 
Car Co., Tacoma, Wash., where he was 
born on Aug. 18, 1894. He joined the 
Army Air Service in 1917, became an 
aviator and was commissioned Second 
Lieutenant. After the Armistice hé was 
in the securities investment business in 
Seattle, and joined the firm of Seaverns 
& Co., Chicago, in 1922. During his con- 
nection with this investment firm he 


became acquainted with E. L. Cord, 
and in 1925 formed the firm of Man- 
ning & Co., with offices in Chicago. The 
same year he was elected executive 
vice-president of Cord Corp., the hold- 
ing company for Mr. Cord’s expanding 
interests. Manning & Co., was later 
dissolved. 


He interested Mr. Cord in aviation. 
In 1933 Mr. Manning became president 
of Stinson Aircraft Corp., and was 
elected chairman of the board of Amer- 
ican Airways, Inc., the same year. 
Shortly after this he became publicly 
identified with the various Cord com- 
panies, as president of Cord Corp., and 
chairman of the board of the New York 
Shipbuilding Corp. By 1934 he had be- 
come a member of the executive com- 
mittee of Checker Cab Mfg. Co., presi- 
dent of Aviation Corp., a director of 
Columbia Axle Co., Duesenberg, Inc., 
Allis-Chalmers Mfg. Co., Limousine 
Body Co., L.G.S. Devices Corp. (free- 
wheeling), The Properties Co., Pan- 
American Airways Corp., and a num- 
ber of subsidiary companies. Mr. 
Manning was made chairman of the 
Aviation Corp. board in 1936, relin- 
quishing his post as president of the 
Cord Corp. ‘ 


The Auburn Automobile Co. had a 
meteoric career, selling thousands of 
cars, and making a great deal of money 
after Mr. Cord became general mana- 
ger in 1924. Mr. Cord started as a 
Chicago automobile salesman. Its stock 
was a spectacular feature on the New 
York Stock Exchange in 1929. Of re- 
cent years, the company has reported 
a series of deficits and is not now manu- 
facturing Auburn automobiles although 
Cord front drive cars are being made. 


The Securities and Exchange Com- 
mission announced Aug. 6 that it had 
filed a bill against E. L. Cord and 
Morris Markin, president of the 
Checker Cab Mfg. Co., in the United 
States District Court at Chicago to 
enjoin them permanently from further 
violation of the anti-manipulative sec- 
tions of the Securities Exchange Act 
of 1934. The defendants consented to 
the entry of a decree granting all the 
relief sought by the commission, but 
denied the charges. 


The bill, which was based on extended 
investigation by the commission, de- 
scribed alleged manipulative activities 
of Cord and Markin in the securities 
of Checker Cab Manufacturing Cor- 
poration, of Chicago, Ill., Parmelee 
Transportation Company, of New York, 
and Chicago Yellow Cab Company, Inc., 
of Chicago, and Cord in stock of Au- 
burn Automobile Company, of Auburn, 
Ind. These stocks are listed on the 
New York Stock Exchange, and Chi- 
cago Yellow in addition is listed on the 
Chicago Stock Exchange. 
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| Books 


of automotive interest 








Automobilens Historia (History of the 
Automobile), by Captain John Nerén. Pub- 
lished by Motor-Byrins Fiérlag, Stockholm. 


For twenty-two years the author of 
Automobilens Historia painstakingly 
followed the trail of material for what 
he terms to be “really and truly my 
life’s work.” He spent thousands of 
hours (11,000 by official report) com- 
piling the mass of data obtained from 
poking around dusty museums, inter- 
viewing top men in the industry such 
as Louis Bonneville, Charles Jarrott 
and Gaetano Besna, and in culling per- 
tinent technical literature in English, 
French, German, and his native Swed- 
ish. 

Captain Nerén has divided his sub- 
ject matter into seven main sections: 
1. The Era of the Steam Car; 2. In- 
ternal Combustion Engines and the 
First Petrol Cars; 3. Manufacture of 
the Motor Car Becomes a Great Indus- 
try; 4. Sweden and the Motor Car; 5. 
Taxis, Trucks and Motor Omnibuses; 
6. Development and Improvement of 
the Motor Car; 7. The Motor Car after 
the Great War. Each of these sections 
is subdivided into chapters; the section 
dealing with development and improve- 
ment of the automobile takes up 300 
pages and includes almost 500 illustra- 
tions. 





SHOWS 


Poland, Automobile Salon (Foire Ori- 
Ce er eee Sept. 1-15 
Yugoslavia, Automobile Section, Autumn 
PRI, EGQUOIOOD 2 oc ccccccccece Sept. 1-12 
Yugos'avia, Automobile Section, Com- 
mercial Fair, Belgrade....... Sept. 11-21 
France, 3ist International Automobile 
SUN: REID 5oc cs 6:05.08 oho nvsbe's Oct. 7-17 
Great Britain, 31st International Auto- 
mobile Exposition, London...Oct. 14-23 
Czechoslovakian Automobile Show, 
IE ion as a rineiak bara sient Oct. 16-24 
National Automobile Show, New York, 
Oct. 27-Nov. 3 
Toledo, O., Automobile Show.Oct. 27-Nov. 3 
Italy, 10th International Automobile 
| ere Oct. 28-Nov. $ 
Boston, Mass., Automobile Show, 
Oct. 30-Nov. 6 
Los Angeles, Cal., Automobile Show, 
Oct. 30-Nov. 
San Francisco, Automobile Show, 
Oct. 30-Nov. 
Cincinnati Automobile Show.Oct. 31-Nov. 
Great Britain, 13th International 
Commercial Automobile Exposition 


-1 


an 


(trucks and buses), London...Nov. 4-13 
Chicago Automobile Show ........ Nov. 6-13 
Akron Automobile Show .......... Nov. 6-12 
Omaha Automobile Show......... Nov. 6-11 
Brooklyn Automobile Show....... Nov. 6-13 
Columbus Automobile Show ..... Nov. 6-12 
Detroit Automobile Show......... Nov. 6-13 
Motor Truck Show, 4th Annual, 

OM, 5 Vasdan con eabeee Nov. 6-12 
Newark, N. J., Truck Show........ Nov. 6-12 
Buffalo, N. Y., Automobile Show..Nov. 6-13 
Indianapolis, Automobile Show....Nov. 6-13 
Newark N. J., Automobile Show. .Nov. 6-13 
Philadelphia Automobile Show....Nov. 6-13 
Pittsburgh, Pa., Automobile Show. Nov. 6-13 
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Pictorial material is arranged so 
that it is possible to trace the course 
of development without knowledge of 
Swedish. A complete index with ap- 
proximately 1500 separate headings 
adds to the value of the book as a 
reference volume. 

Captain Nerén’s “life work” seems 
to be a very worthwhile addition to 
the four other existing historical works 
on the automobile: Historie de ]’Auto- 
mobile, 1906; Motor Cars and Their 
Story, 1912; The World on Wheels, 
1928; and Z Dejin Automobilu, 1931. 


“The Motor Industry of Great Britain.” 
Compiled by the statistical department of 
The Society of Motor Manufacturers & 
Traders, Ltd., London. 


This is the twelfth edition of a refer- 
ence book. It is divided into a number 
of sections covering roads, taxation, 
legislation, production, imports, regis- 
trations, exports, world registrations, 
rubber and tires, marine motor, craft, 
fuel and oil and an appendix on the 
organization of the industry. 

A new book, ‘“‘Facing the Tax Problem,” 


has been published by the Twentieth Cen- 
tury Fund, Ine. 


Equipments Ease in June 

Forty-eight original equipment plants 
paid their employees $9,375,000 in the four 
weeks ended June 26, against $10,700,000 in 
the preceding four weeks, and against $7,- 
267,000 in the June period of 1936, according 
to the Automotive Parts and Equipment 
Manufacturers, Inc. Average weekly earn- 
ings fell slightly from the two preceding 
periods due to shorter hours and were $28.09 
against $31.36 in the preceding period and 
$27.07 a year earlier. 


Calendar of Coming Events 





SHOW BUSINESS 

Manager of the National Automobile 
Show in New York is Alfred Reeves, 
366 Madison Ave., N. Y. C. Inquiries 
concerning all matters connected with 
the national show should be ad- 
dressed to him. AUTOMOTIVE INDUS- 
TRIES will be pleased to furnish names 
and addresses of local show managers 
on request. 











Toronto, Ont., Automobile Show. .Nov. 6-13 


Great Britain, 36th Scottish Inter- 
national Automobile Exposition, 
IE in.3-a-3:4:508 oh ehh Gera aoe Nov. 12-20 

Baltimore, Md., Automobile Show, 

Nov. 13-20 

Cleveland, Ohio, Avtomobile Show, 

Nov. 13-20 

Jersey City, N. J., Automobile Show, 

Nov. 15-20 

Milwaukee, Wis., Automobile Show, 

Nov. 17-24 

Springfield, Mass., Automobile Show, 

Nov. 14-20 


St. Louis, Mo., Automobile Show.Nov. 14-21 
Portland, Ore., Automobile Show. Nov. 14-21 
Denver, Colo., Automobile Show, 
Nov. 
Montreal, Que., Automobile Show, 
Nov. 
Kansas City, Mo., Automobile Show, 
Nov. 27-Dec. 4 
A.S.I. Show, Navy Pier, Chicago, 
Dec. 6-Dec. 11 


15-20 
20-27 


CONTESTS 
National and International Soap Box 
Derby Finais, Akron, Ohio...... Aug. 15 





Letters 


to AUTOMOTIVE INDUSTRIES 











BIAS 

lam enclosing my check for another year’s 
subscription to AUTOMOTIVE INDUSTRIES, to 
be sent to the address now on your books. 
All you say about the value and technical 
information given by the magazine is true, 
and I find it extreme'y useful in my work 
as a consultant. 

The magazine has one serious drawback— 
its. politically reactionary and anti-labor 
bias. This I find distressing, not to say dis- 
gusting. I realize that strikes, and the aim 
of labor to better itself in general, are dis- 
ruptive of the technical organization which 
produces automobiles, even though the pur- 
chasing power of labor is the basis on which 
the industry depends for the sale of its 
product. Irritation on account of this dis- 
ruptive influence is natural enough. 

But there is another source of disruption 
of the technical process which is never men- 
tioned in your pages—the constant interfer- 
ence and jockeying for position which is the 
function of business management, which 
hampers technical procedure at every turn, 
thwarts it, and stultifies the energies of en- 
gineers. ‘The fact that automobiles are mer- 
chandise reaches down into the design of 
every part of them and modifies it. Do en- 
gineers, or does AUTOMOTIVE INDUSTRIES in 
particular, have to be quite so faithful to 
its bread? Can’t a hint creep in once in a 
while of what engineers could do if they had 
a tree hand? Of what they would praise and 
condemn in the final product? 

LAURENCE E. Crooks, 
Reno, Nev. 


E. F. Rauss 
Edwin F. Rauss, for 30 years identified with 
the automobile industry and at the time of 
his death assistant to the superintendent of 
the Cadillac Motor Co., died at the age of 49. 





National Outboard Championship Re- 
gattas, Richmond, Va. ...... Sept. 18-19 


CONVENTIONS AND MEETINGS 
U.A.W. Annual Convention, Milwaukee, 


Aug. 23 
American Chemical Society, Rochester, 
DEAN. & snk esSork vaginas icenenaes Sept. 6-10 


International Congress on Carbohydrate 
Carburants, Rome .......... Sept. 10-12 
National Trailer Show, New York, 


Sept. 10-15 
S.A.E. Section Regional Tractor Meet- 
Mem, AMPOR, GRO. o..060602600% Sept. 15-17 
American Transit Association, 56th An- 
nual Convention, White Sulphur 
UW s WEs ae cniccheceon Sept. 19-25 


S.A.E. Section Regional Transportation 
Meeting, Chicago ........ Sept. 29-Oct. 1 

American Foundrymen’s' Association 

Midyear Meeting, Columbus, Ohio, 
Sept. 30-Oct. 2 

S.A.E. Fuels and Lubricants Regional 
Meeting, Tulsa, Okla. ....Sept. 30-Oct. t 


S.A.E. National Aircraft Production 
Meeting, Los Angeles, Calif..... Oct. 7-9 

American Foundrymen’s Association, 

Regional Conference, Rolla, Mo., 
Oct. 8-9 

National Battery Manufacturers Asso., 
EE . is.nk on un os Sdeeeu es eomne Oct. 10-12 

National Metal Congress, Atlantic City, 
Oct. 18-22 

S.A.E. Annual Dinner, Commodore 
pO ee er Oct. 28 

American Petroleum Institute, 18th An- 

nual Meeting, Stevens Hotel, Chi- 
DED 6d pyiweietscedsantseetasas Nov. 8-12 

5.A.E. National Production Meeting, 
ME EEN dirn Birney Sr Dec. 8-10 
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Special lubricants tested by unique machine—special 
lubricants, such as those used in the “hypoid’’ rear 
axle gears of the new Chevrolet, have been under- 
going development on this intricate machine by en- 
gineers of the General Motor Research laboratories. 


Two steel bearing races, 


mounted on separate 


spindles, are brought together under a constantly 
increasing pressure. These hardened steel surfaces 
are separated by only a thin film of the lubricant 
being tested. The spindles upon which they are 
mounted are rotated at fixed but different speeds 
so that there is slippage and friction between the 
races. As the pressure becomes greater and greater 
the lubricant is literally “squeezed to death” and 
finally breaks down under the tremendous pressure 


applied. 


Better Work 


When the die-cast radiator grilles 
came into the picture they did more 
than just create a better medium for 
expressing advanced styling. The big- 
gest contribution came from the fact 
that the die casters found it necessary 
to install the big, massive die casting 
machines that are now a part of the 
equipment of important producers. 
These machines are so massive and 
powerful that there is no longer a 
danger of producing large castings 
with visible or hidden flaws. Although 
the big machines are indispensable for 
grille castings, they fit into the need 
for producing perfectly fitting and 
sound die castings of all sizes, particu- 


larly castings used for structural ele- 
ments. 


Modernized Plants 

Take any cross-section of automotive 
plants this season and you will find an 
unusual activity in plant modernization. 
New production machinery is coming 
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in everywhere. Perhaps the biggest 
activity is found in conveyorization, 
with conveyor lines of every type going 
into even the smaller establishments. 
Foundries are coming into their own 
this season along with the general 
drive for modernization. This is be- 
ing reflected in a wider use of auto- 
matic and semi-automatic molding ma- 
chines, core blowers, and: molding con- 
veyors. 





Science Helps 


Some of the most precise of the in- 
struments used in pure science have be- 
come valuable tools of the metallurgist 
and the research laboratory. X-Rays 
now are commonly used for the ex- 
amination of metals, exploration for 
porosity in castings, etc. The next step 
along this line of investigation is the 
use of Gamma-rays (radium) for ex- 
ploring larger masses with penetration 
above six inches of steel. This has 
been done for some time in certain 
industries but will be novel in the run 
of laboratories of the automotive indus- 
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try. Another important tool is the large 
and medium-sized spectroscope which 
is invaluable in the examination of 
metals. Not only is it more rapid than 
any chemical analysis but it is the only 
way in which minute traces of impuri- 
ties may be measured and isolated. 





Flexible Control 


An old line producer of flexible shaft 
drives and controls has found it quite 
feasible to expand the applications of 
the familiar flexible cable to many un- 
usual places on the car. In fact, they 
have twelve specific places that will 
interest the engineer. Here they are 
—radio controls, combined choke and 
needle valve control, automatic car- 
buretor control, crankcase drain, wind- 
shield wiper drive, speedometer drive, 
retractable headlights, spot light con- 
trol, clock setting, trip mileage setting, 
antenna adjustment, remote gear shift- 
ing control. We give you this list as a 
starting point for many fruitful ideas. 





On Transmissions 


Seemingly there is no end of devel- 
opment in transmissions for the com- 
ing year. There should be two or more 
cars with the automatic transmission as 
typified by the one announced by Olds. 
Then there are two or three indepen- 
dents with remote control shifting of 
extremely novel nature. Under the 
surface, there is a probability that 
others also may incorporate some form 
of remote control, following the trend. 





Accident Causes 


Industrial Standardization notes the- 
development of a new code which will 
record accident causes as a means of 
providing essential information for the 
prevention of accidents. Principal head- 
ings in the code comprise—the agency, 
meaning machine, vehicle, etc.; the 
agency part, meaning the particular 
part or element creating the hazard; 
kind of accident, unsafe act or viola- 
tion of safety rule; personal cause for 
unsafe action; proximate mechanical 
cause—relating to absence of safety 
provisions, etc. Proper use of the new 
code should provide a better analysis 
and understanding of accident causes 
and their prevention. —J. G. 
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By Maser Porter HANForp* 


ROM mine—to mill—to factory. How 
Fk rarely is the life of the greatest indus- 

trial country the world has ever known 
been conceived in this most logical movement of 
goods. With all the future of the United States 
committed to industrial activity, business in 
general stresses but one side of the picture, 
and blindly focuses most of its advertising and 
sales effort on the movement of goods from 
dealer to consumer. 

Yet—it is the movement between industries 
which makes up the pulsing life of this country 
today. ‘The exchange of money between mill 
and factory, between mine and mill, far out- 
distances any amount poured out by consumer 
to dealer. It is only necessary to consider what 
happens when something interferes with some 
one source of supplies, to see how all movement 
of goods may be stopped or curtailed, and in- 
dustrial activity inescapably affected. Indus- 
try subsists not on what the general consumer 
buys so much as upon what industry itself 
purchases. 

To be sure, there must be the ulti- 
mate consumer for the completely 
fabricated product. In the automo- 
tive industry, for example, the chances 
are that the product is visioned by all 


*Mrs. Hanford is business-paper space 
buyer on the staff of Batten, Barton, Dur- 
stine & Osborn, advertising agency, New 
York. In 15 years with the agency, she has 
become known in the advertising business 
as an authority on business papers in their 
relation to industry and trade. 

Leading business papers with 
circulations, established ethics, and ade- 
quate organizations, maintain their own 
trade association—The Associated Business 
Papers, Inc. In the past three years the 
volume of business placed by Mrs. Hanford 
with member-papers of this organization 
has exceeded that placed by any other space- 
buyer. In 1934 B. B. D. & O. placed 1550 
pages; in 1935, 1998 pages; in 1936, 3514 pages 
in A.B.P. publications. 
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who furnish any part or equipment thereof, as 
a complete automobile with each separate item 
of equipment and accessory in its proper place. 
Even the industry which produces the basic 
material, selling to his customer—the buyer in 
the shop who must purchase and fabricate that 
material into the beginnings of a car—probably 
in his mind’s eye spotlights the man-on-the- 
street who shall be the ultimate buyer of the 
car built of that material. And the man in the 
shop who specifies the steel to make the body 
or selects the spark-plug to set the motor 
throbbing, or designs the wheel to roll it over 
the roads, or contracts for the tires to cushion 
those self-same wheels—he, too, sees the ulti- 
mate product first, the method and materials 
to produce that product second. 

In the enthusiasm for the completed product, 
producers of those things which go into its mak- 
ing have imagined that the buyer of a car is 
ready and anxious to talk expertly about 
hydraulic brakes, steel bodies, brake-linings, 
ball-bearings, ventilation, upholstery, ete.— 
forgetting that to the average car buyer these 
matters are mainly the window-dressing of the 





The exchange of money be- 
tween mill and factory, be- 
tween mine and mill, far out- 
distances any amount poured 
out by consumer to dealer. In- 
dustry SUBSISTS not on what 
the general consumer buys so 
much as upon what industry 
itself purchases. 
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car manufacturer. Any dealer worth his salt 
will use them as such, and if the customer 
recognizes the product or the force of the argu- 
ment, all the better. After all, every salesman 
likes the buyers to show a spark of awareness 
and interest in the subjects which comprise 
points one, two and three of his selling argu- 
ment. 

Naturally, the automotive industry would not 
exist if there were not this ultimate consumer 
to purchase the completed product. On the 
other hand it is a fact that that ultimate con- 
sumer would be obliged to accept whatever is 
made by the manufacturer and offered by him 
through his dealer. It is even conceivable that 
he would purchase a universally styled and 
equipped car if that were all that the manufac- 
turer had to offer. The difference in cars which 


are presented for his inspection and his purse 
lies entirely in the difference in parts and 
equipment and the manner of putting them all 
together to make a car. 

But the selling of those materials and parts 
and equipment must be done to the manufac- 
turer FIRST. Unless the car manufacturer buys 
there just isn’t any car. His draftsmen may 
draw a pretty picture of the finished product, 
but the shop has to find the materials and the 
parts, and the machinery to fabricate and 
assemble before there can even be a car. In 
other words, the car manufacturer like a vast 
majority of other manufacturers of products 
sold to the general consumer, becomes a center- 
spot around which revolves a great number of 
other manufacturers to whom he, himself, is the 
ultimate consumer. He has only to show a speci- 
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fication sheet of the visioned product to 
set the wheels of a hundred and one 
other industries spinning to turn that 
specification into something to put in a 
dealer’s salon or on the retailer’s 
shelves. 

Now, nothing in this article should 
be construed as suggesting that con- 
sumer merchandising and advertising 
be curtailed. If anything Thomas G. 
MacGowan’s excellent article published 
in AUTOMOTIVE INDUSTRIES last fall,* 
entitled “‘How Much Automobile Adver- 
tising Sticks,” indicates that although 
there may be a general impression that 
automobile and accessories manufac- 
turers have been overly large adver- 
tisers to consumers in the past, the 
story is as yet but half told and the 
ear purchaser still sadly in need of 
further education regarding what goes 
into the car he buys. 

We know, too, that car purchasers 
are asking questions which they would 
not have dreamed of asking ten or fif- 
teen years ago. Advertising has made 
them mighty conscious of many items 
which make a car go but I sincerely 
doubt if so much as 5 per cent of the 
buyers of a car would refuse to accept 
the product if it were not equipped 
with some one item on which they 
thought themselves sold by consumer 
advertising. Naturally the consumer ad- 
vertising has played a strong part in 
leading the car buyer into a certain 
dealer’s shop. But it won’t keep him 
there or ultimately sell him, as every 
dealer can tell you. It is the dealer in 
the end who sells what the manufac- 
turer has produced and placed on his 
floor, and he sells the customer, not the 
separate parts and equipment of a car, 
but the complete product. And that 
complete car is a compilation of prod- 
ucts first sold to the car manufacturer. 

Take it any way you will—it comes 
inevitably back to that all important, 
inescapable movement of goods from 
mine to mill, from mill to factory—and 





*Issues of Nov. 7, 1986, page 614; Nov. 28, 
page 746; Dec. 12, page 816 and Dec. 19, page 
858. 
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between factories, between types of in- 
dustries. The mine supplying the 
foundry, the obscure and unknown 
chemist producing a new material, the 
process of fabrication within fabrica- 
tion, the loading and unloading of cars 
and trucks moving restlessly from in- 
dustry to industry—this is the market- 
ing picture of industrial life in 
America. 

The amazing thing about it is that 
industry has been so blind to its main 
market. Back of every manufacturer 
lies the vision of some man or group 
of men who, while seeing the finished 
product that the general consumer will 
eventually purchase, sees FIRST the 
process of manufacture of that product. 
The inspiration of fabricators comes 
from those who furnish the material for 
fabrication. A manufacturer may 
dream of what he could do with a mate- 
rial like stainless steel, for instance, but 
he is helpless until the steel mill has a 
like vision and with it the ability to 
make the dream come true. The in- 
spiration for a better made product 
may exist in the machine shop, but it is 
the foundry or the industry which 
makes the machinery, or the control in- 
struments or the refractory or the fire 
brick or the abrasive—or a hundred 
and one products which satisfies that 
inspiration. 

New products, new models come to 
pass because far down the line some- 
where something has been done to the 
stuff brought up from the mine, because 
somebody has taken a combination of 
chemicals and produced that which has 
never been fabricated before, because 
someone in the machine shop has been 
sold on a new method of handling pro- 
duction to achieve a different but highly 
interesting and profitable result. 

It has seemed to me that many manu- 
facturers. have seen this advertising 


and selling job wrong way te. They. 


have seen it as working from customer 
—to dealer—to manufacturer. It is like 
turning the hands of the clock back- 
ward and orderly, logical movement 
doesn’t work that way. It is as if in 


The difference in cars pre- 
sented for consumers’ inspec- 
tion lies entirely in the differ- 
ence in parts and equipment 
and the manner of putting 
them all together to make a 
car. But the selling of those 
materials and parts and equip- 
ment must be done to the man- 


ufacturer FIRST. 
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the complexity of industrial activity we 
have tried to make the whole merchan- 
dising and advertising effort compli- 
cated. Just as the movement of goods is 
from industry to industry long before 
it is from industry to dealer and dealer 
to consumer, so there should be a recog- 
nition of industry’s primary market— 
which is industry itself. When we try 
to make it complex we lose the whole 
point of directed advertising to a 
known market. 

Industrial activity does not depend so 
much upon what the consumer buys as 
upon what industry itself buys. And 
the first selling job to be done is the 
selling which industry shall do to in- 
dustry. Actually, of course, industry 
likes to think of itself as progressive, 
but except in rare instances, industry 
isn’t out looking for goods to buy—it 
is waiting to be sold those goods. 
Whether it realizes it or not, industry 
is a bit of a snob. It thinks it has every- 
thing. While mouthing words about 
progress, it resists change with all its 
might. Industry is very human for it 
has to be sold and repeatedly sold, 
progress and change. It takes the line 
of least resistance as long as it can and 
as long as competition lies quiet. But it 
is, when it is aroused, a giant—and it is 
amazing how it can be aroused by a 
new idea, a new product, a new mate- 
rial when someone is smart enough to 
tell them about it. And often the telling 
of that story is like the Mother Goose 
rhyme told to a little child. Ask the 
child to repeat it and in all probability 
it is babbled readily and faithfully, but 
that will not prevent the request to be 
told the tale again. 

Industry, giant that it is, is very like 
that little child. It thinks it knows the 
story. It might even be able to repeat 
the story, but the telling of it over and 
over is necessary—until the day comes 
when suddenly the known becomes the 
most important thing in the world, and 
the material, the equipment, the proc- 
ess of manufacture, talked about for 
months in advertisements sometimes but 
half read in his business paper, is the 
key to a:'new model, a more profitable 
cperation in the shop, a better method 
of transportation, a sounder financing 
system. 

It takes a lot of persistent, patient 
hammering away at facts, retelling of 
the story, and it is not surprising if the 
story grows stale to the teller, but that 
story is consistently new to the listener 
and the reader, and it is after he has 
learned to babble its facts without too 
much prompting that it suddenly be- 
comes an order. 

The movement from industry to in- 
dustry! Isn’t it time industry itself 
recognized its first and primary mar- 
ket? The activity is between industries, 
and the way to sell industry to itself is 
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It is amazing that industry has 
been so blind to its main mar- 
ket. Back of every manufac- 
turer lies the vision of some 
man or group who, while see- 
ing the finished product, sees 
FIRST the process of manufac- 
ture. The inspiration of fabri- 
cators comes from those who 
furnish the material. His 
visions are only visions until 
someone develops the materials 
and means of supply and lets 


him know about it. 


through industry’s own medium—the 
business press. Here it is possible to 
talk, not alone to the executive or buy- 
er upon whom the salesmen calls to 
obtain the order, but to do a completely 
educational job with all those who have 
a voice in the production of a product, 


from the foreman in the foundry who 
must produce the machinery to fabri- 
cate, to the chairman of the board 
whose calculating eye sees the resultant 
product and rates it against the cost of 
production. 

Industry itself wants to know, and 


the job industry has is to see that the 
telling is sufficiently spread so that all 
who have anything at all to do with the 
making of the final product may know. 
It is conceivable that not even the presi- 
dent of the company is more personally 
concerned in the product that the con- 
sumer buys than the mechanic who 
helped shape that product. This is the 
very essence of industrial life in 
America today—that pride in what one 
has helped to make or accomplish is 
evidenced again and again by a sort of 
fierce loyalty to that product by all who 
have had to do with the making of it. 

Let there be no misunderstanding— 
the advent of a new material, the 
change in a molding, the acquisition of 
a particular type of equipment, isn’t a 
matter of one man’s decision—it is 
something that concerns many depart- 
ments, many men and executives who 
have little direct say about such a 
change but a great deal of unseen and 
untold influence just the same. 

Industry has done but a mediocre job 
of telling industry about itself. Isn’t 
it time that industry set seriously about 
selling itself “down the line”? 





EVELOPMENTS which have in- 
creased the flexibility of the 
phenol process for the treatment 


of lubricating oils were discussed in 


a paper contributed by R. K. Stratford 
to the Chemical Engineering Congress 
of the World Power Conference held 
at London. Mr. Stratford stated that 
the use of solvents for the treatment 
of lubricating oils had increased dur- 
ing the past few years and there had 
been a search for new solvents that 
could be handled in large quantities. 
The solvents in use today included 
furfural, ortho-dichlorethyl ether, SO.- 
benzol, nitrobenzene, phenol and pro- 
pane-cresol. 

There were two types of solvent in 
use for treating lubricating oils, viz., 
single solvents and solvent mixtures. 
The single solvents usually removed the 
unstable constituents or those of low 
viscosity index, while the double sol- 
vents removed the high molecular 
weight and asphaltic constituents as 
well as the unstable low viscosity index 
materials. The phenol process consist- 
ed, in agitating lubricating oil with 
anhydrous liquid phenol, usually in the 
proportion of one to two volumes of 
phenol per one volume of oil and at 
temperatures between 120 deg. F. and 
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Developments in Phenol Process 


For the Treatment of Lubricants 


200 deg. F. The phenol dissolved the 
unstable, acidic and so-called aromatic 
and naphthenic materials from the 
more paraffinic portions of the oil. By 
reason of the difference in their specific 
gravity the two layers separated out 
rapidly on mixing. The treated oil con- 
taining 10 per cent to 15 per cent of 
phenol rose to the top, and the phenolic 
layer with 20 per cent to 35 per cent 


of phenol sank to the bottom; after 


treatment the phenol was removed from 
the oil and recovered by distillation. 

The improvements in the present op- 
eration of the process consisted in (1) 
more simple and efficient recovery of 
the phenol from phenolic water, by 
scrubbing the vapors from phenolic 
water with a small proportion of the 
hot oil going to the phenol plant. (2) 
The elimination of emulsification diffi- 


culties which had, on occasion, been 
serious énough to prevent the use of 
the process. This was achieved by ob- 
serving that the emulsification was due 
to the entrainment of asphaltic mate- 
rial with the distillate during the pre- 
liminary distillation, and that further, 
these stable emulsions could be broken 
by adding certain organic acids to the 
mixture; the difficulties were also over- 
come by washing the acid-treated and 
caustic-neutralized oil with water be- 
fore phenol treating. (3) The corrosion 
of equipment that occurred in the 
phenol plant, due to excess water, sul- 
phuretted hydrogen or organic acids, 
had been overcome by the use of cast- 
iron shells for exchangers and brass 
condenser tubes; by using high-chrome 
steels for the recovery coil, which was 
(Turn to page 233, please) 
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ale Laboratory 


By H. E. Buank, Jr. 


UTOMOTIVE engineering at Yale 
dates from the installation of a 
chassis dynamometer in Mason 

Laboratory in 1913 by Prof. Edwin 
Hoyt Lockwood, who was mainly re- 
sponsible for initiating research work 
on automotive projects and the teaching 
of automotive engineering at Yale. 
However, the first course was listed in 
1915 as “Automobile Engineering” and 
was taught for two years by D. B. 
Prentice, now President of Rose Poly- 
technic Institute. 

The course in automobile engineering 
was taught by Dr. Lockwood from 1917 
until he died in 1930. He received his 
academic education at Yale and ad- 
vanced from an instructorship in the 
department of mechanical engineering 
at the Sheffield Scientific School to the 
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Robert Higgin professorship in 1927, 
the position which he held at the time 
of his death. Among the many subjects 
on which he was recognized as an 
authority were automobile-tire rolling 
resistance, automobile-engine perform- 
ance, automotive-radiator capacity, and 
air resistance. Some of the many in- 
vestigations which he personally con- 
ducted at Yale were concerned with the 
rotary-valve internal-combustion en- 
gine, gasoline engine carburetors, heat 
transmission in automobile radiators, 
and studies of the power and efficiency 
of the automotive vehicle. Much of his 
work has been published and his investi- 
gations into chassis friction losses were 
reported in AUTOMOTIVE INDUSTRIES. 
Conversation of engineering faculty 
men at Yale often swings to Dr. Lock- 
wood, praises his research successes 
and many talents—not the least of 


which was a 


remarkable 
“Lockwood,” they say, “could accom- 
plish things with a shoestring and nail 
for equipment where others would fail 


intuition. 


despite elaborate 
facilities.” 

The laboratory equipment available 
for automotive work in the Mason 
Laboratory of Mechanical Engineering 
includes four electric dynamometers of 
7, 40, 75 and 150 hp. capacity. The 
two larger ones are used mostly for 
testing multi-cylinder, engines which 
can be coupled to either end of each 
dynamometer. 

The other two dynamometers are 
used in conjunction with two single- 
cylinder Waukesha variable-compres- 
sion engines. One of these is the stand- 


and modern test 
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From a modest beginning in 1913 
Yale has steadily broadened the 
scope of its automotive research. 
This is the second of a series of 


articles describing facilities for re- 


search in educational institutions 


(Above) 150 hp. electric dy- 


namometer test stand 





(Right) C.F.R. engine setup 
for gasoline-aleohol research 
by Eugene J. Ziurys 
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ard C.F.R.-A.S.T.M. knock - testing 
unit, while the other is a compression- 
ignition engine. Both of these units are 
operated with constant speed synchron- 
ous induction motors as well as the elec- 
tric dynamometer, depending on the 
nature of the test work. It is believed 
at Yale that the C.F.R. engines are 
excellent pieces of equipment for class 
instruction and research purposes as 
well as for knock rating of fuels. 

A Maxim silencer is located in the 
exhaust system conducting exhaust 
gases to the roof of the laboratory 
building. Facilities are provided for 
making fuels and lubricants analyses; 
also a number of other automotive and 
airplane engines and their parts, as 
well as cutaway chassis, are used for 
undergraduate instruction. Four auto- 
motive engines now available for test 
purposes include two Chevrolets, a 1929 
and 1935 model, a 1927 model Chrysler 
and a 1930 Lycoming eight-cylinder, 125 
hp. engine. 

Still in service is a piece of equip- 
ment which has been subjected to al- 
most continuous usage at Yale—a 
chassis dynamometer. It was original- 
ly built for the Automobile Club of 
America and purchased for Yale by 
Walter Seligman in 1913 when the 
A.C.A. decided to give up chassis test- 
ing. In 1932, through the generosity of 
Briggs Cunningham, new drums were 
made for the machine and, with other 
changes, it is now capable of absorbing 
200 hp. and operating at a speed of 
150 m.p.h. 

The educational policy of the Yale 
School of Engineering is to teach 
fundamentals of engineering and to de- 
velop the analytical ability of the stu- 
dent. It is believed that this policy 
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Variable-compression, compression-ignition engine on 
test stand 


rather than one of specialized training 
better prepares the student for work in 
any field of engineering. Thus, no com- 
plete specialized course in automotive 
engineering is given. However, a one- 
year course is offered as an elective for 
any undergraduates interested in this 
branch of engineering. This course is 
devoted largely to laboratory exercises 
and report writing. Its purpose is to 
develop the thinking ability of the stu- 
dent. It accomplishes this by using the 
automobile and its engine to illustrate 
the fundamental principle of conversion 
of energy. The imparting of factual 
knowledge is of secondary considera- 
tion. Also, the undergraduate may elect 
a course in experimental engineering in 
which he is given some elementary re- 
search problems in the automotive field. 

Probably one of the tests which 
arouses the greatest interest on the 
part of the undergraduates is the com- 
plete test on the chassis dynamometer 
of an automobile which may belong to 
one of the students. Curves showing 
results of a typical test made on the 
chassis dynamometer are reproduced at 









YALE LABORATORY 


experimental research and produce a 
thesis on the subject investigated. In 
automotive research, the work usually 
deals with a phase of automotive engi- 
neering in which the student is par- 
ticularly interested; in many cases with 
problems that originate with industrial 
erganizations. 


An idea of the scope of the research 
at Yale by graduate students can be ob- 
tained from the following named in- 
vestigations performed in the past few 
years. Detonation as a factor in com- 
bustion chamber design was studied 
back in 1930 by Earl R. Pierce, now 
with General Motors Research Corpora- 
tion. This investigation sought to cor- 
relate and crystallize conceptions of 
detonation and its effect upon design of 
the combustion chamber of engines op- 
erating on the Otto cycle. The follow- 
ing year operating characteristics of 
piston rings were investigated by Henry 
L. Kohler, now with Sealed Power Cor- 
poration. Then C. W. Phelps, Connecti- 
cut State College, made a study of a 
proposed non-fluid fuel for internal 


the bottom of this and the next page. 
Graduate students take courses in 
advanced automotive engineering, in- 
ternal combustion engines, and ad- 
vanced experimental engineering. They 
are required to do either analytical or 


combustion engines. In 1933 Daniel C. 
Cutter, Standard Oil Company of Cali- 











































Results of Chassis-Dynamometer Test 
(Shown by groups of graphs at bottom of this 
and facing page) 

1936—8-cyl. Sedan V-Type Engine 

Bore 3% in., Stroke 4™% in. 

Compression Ratio 6.25 to 1 

Gear Ratio 4:1 Tire Size 7:00 by 16 
Weight, 4200 Ib. (without passengers) 


Engine rated hp. before installation in car, 125 
hp. at 3400 r.p.m. 
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fornia,-made a study of and analysed 
blow-by in the internal-combustion en- 
gine and developed a method for 
accurately measuring blow-by. 

G. B. Carson, Case School of Ap- 
plied Science, developed a method for 
separating and measuring the friction 
losses of the component parts of an in- 
ternal combustion engine. The curves re- 
produced at thetop of this page show the 
segregation of friction losses measured 
under one set of operating conditions. 

Further studies include those of R. 
F. Gagg, Wright Aeronautical Corpora- 
tion, on improvement of cycle; R. W. 
Young, Wright Aeronautical Corpora- 
tion, on supercharging aircraft engines; 
L. M. Porter, New York University, on 
truck transmission efficiencies; H. H. 
Dedo, Ethyl Gasoline Corporation, on 
effect of engine torques on airplane 
drag; R. R. Faller, Ethyl Gasoline Cor- 
poration, on detonation temperatures; 
J. T. Marshall, Eclipse Aviation Cor- 
poration, on use of exhaust energy for 
charging two-cycle engines; W. A. Geb- 
hardt, Bendix-Stromberg Carburetor 
Company, on losses in a dual-ratio rear 
axle; and W. E. Drinkard, Chrysler 
Corporation, on performance character- 
istics of automobiles. 


Passenger car in 
place for testing on 
chassis dynamometer 
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Curves showing 
segregation of 
friction losses in 
accordance with 
the method de- 
veloped by G. B. 
Carson 
A—Pumping 
B—Center Piston 
Ring 
C—Connecting Rod 
and Wrist Pin 
Bearings 
D—Oil Ring and 
Piston 
E—Crankshaft, 
Camshaft and 
Timing Gears 
F—Top Piston Ring 
G—Piston Sidewall 
Friction Due 
to Compreés- 


sion 
H—Valve Mech- 
anism 
I—Accessory Drive 
Gears 














Some work on alcohol as a fuel for 
internal-combustion engines, which is 
of practical as well as scientific interest 
at the present time, began with the 
work of Eugene J. Ziurys, now with 
Ethyl Gasoline Corporation. His work 
dealt with a comparison of the per- 
formance of commercial ethyl alcohol 
and gasoline in single-cylinder and 
multi-cylinder engines under various 
operating conditions. Later, C. W. 
Phelps, Connecticut State College, ex- 
tended the work to include blends of 
10 and 20 per cent of anhydrous de- 
natured as well as absolute ethyl alco- 
hol and gasoline. He also made a study 
of the effect of the alcohol in the blends 
upon the constituents of the exhaust 
products obtained under various condi- 
tions of operation. The results of these 
tests show no appreciable gain in power 











by substituting either alcohol or alcohol- 
gasoline blends for gasoline, the al- 
cohol fuels requiring lower air-fuel 
ratios for maximum power outputs. The 
fuel rates are considerably higher with 
the alcohol fuels, depending on the 
blend, when compared at maximum 
power outputs or other comparable air- 
fuel ratios. Analysis of the exhaust 
gases showed the health hazard is not 
eliminated under normal conditions 
with the use of the alcohol blends. 

Research projects under way at the 
present time include some work started 
by G. F. McDermott, a graduate stu- 
dent, dealing with the relation between 
spontaneous combustion characteristics 
of fuel-air mixtures and their tendency 
to detonate. Also Wm. F. Fenney, a 
graduate student, is studying the com- 
pression-ignition engine, its combustion 
process and the rating of fuels for this 
engine. 
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assistant professor of 
Herbert Walter Best, mechanical engineer- 
ing, received conventional academic education with a 
B.S. in general engineering from the Massachusetts In- 
stitute of Technology in 1921 and the degree of Mechan- 
ical Engineer from Yale, awarded in 1933. The high- 
spot history of his non-academic experience is a definite 
departure from average; pilot and flying instructor, en- 
sign U. S. Naval Reserve Force; tire sales and service 
representative for the Miller Rubber Company in Santi- 
ago, Chile, South America; a bout of pipe fitting for the 
Grinnell Sprinkler Company; laboratory assistant of the 
International Motors Company, where he rose in three 
years to assistant “experimental engineer. In 1927 he 
joined the staff of the Sheffield Scientific School as in- 
structor in mechanical engineering. He was appointed 
to his present position in 1933. 


He was co-author of ‘‘Anti-Knock Research Coordin- ' 


ates Laboratory and Road Tests,” a paper presented 
at the S.A.E. annual meeting in Detroit in January, 
1933. Other research projects at Yale in which he has 
participated include: investigation relative to brake 
legislation, done in conjunction with Professor Lock- 
wood; performance of 1928 cars; report on air-fuel ratio 
tests; correlation of C.F.R. laboratory knock ratings 
with behavior of motor fuels in service. 





Herbert Walter Best 











. research assistant in me- 
Mason F. Smit 9 chanical engineering, ob- 
tained his Ph.B. at Yale in 1897, and has been connected 
with the faculty since then. He was first Assistant 
Astronomer in the Yale Observatory, and later Astron- 
omer in Charge at the Observatory. 

In 1918 he transferred to the mechanical engineering 
department, and assisted Professor Lockwood in prac- 
tically all of his automotive work. He was co-author 
with R. R. Faller (Ethyl Gasoline Corporation) and 
L. C. Lichty in a published paper dealing with a study 
of the combustion process in the internal combustion 
engine. He has participated in most of the automotive 
research done at the Mason Laboratory, particularly 







Lester Clyde Lichty 







































































’ . associate professor of 

Lester Clyde Lichty, mechanical engineer- 

ing, obtained his B.S. in M.E. at the University of Ne- 

braska in 1913, his M.S. in M.E. at the University of 
Illinois in 1916, and his M.E. from Yale in 1924. 

He began teaching mechanical engineering at the 

University of Oklahoma in 1916. In 1923 he left Okla- 


| homa U. to do graduate work at the Sheffield Scientific 


School, Yale, which was followed by joining the teach- 
ing staff. The associate professorship was conferred 
on him in 1930. 

His non-academic experience includes engineering 
work with a public utility, appraisal work in an artifi- 
cial gas plant and also in a chemical plant, and super- 
vision of the installation of a water works system. 

He was a First Lieutenant in the Air Service, in 
Charge of the Transportation Department of the Air 
Service Mechanics School, Kelly Field, which was fol- 
lowed by a connection with Whiting Motor Company 
(Mercer) as service manager of their Newark Branch, 
before returning to teaching. 

The list of research projects in which he has par- 
ticipated is lengthy and covers a wide diversity of 
subjects. His work on energy distribution in the in- 
ternal combustion engine was described in AUTOMO- 
TIVE INDUSTRIES, September, 1934. Most recently 
published of his works is that dealing with Gasoline, 
Alcohol, and Blends of the two, done in cooperation 
with E. J. Ziurys and C. W. Phelps. June last year 
his new book on Thermodynamics was published. He 
has twice revised a text on Internal Combustion En- 
gines, originally written by R. L. Streeter, deceased, 
which is widely used in the engineering schools of this 
country. 














that on the chassis dynamometer. 











Commercial testing at Mason Labora- 
tory is not encouraged except as a mea- 
sure of cooperation in the public inter- 
est or for the benefit of the teaching 
and research program. Under no cir- 
cumstances may commercial work be 
solicited in competition with practicing 
engineers, laboratories or firms engaged 
in this business. 

Particularly noteworthy is the co- 
operative work dealing with fuel re- 
search at Yale. The university obtained 
membership on the Detonation Sub- 
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committee of the C.F.R. in 1931 and 
since then has been actively engaged in 
cooperative work at the Mason Labora- 
tory and other places, such as Union- 
town, Pa. It will be recalled that the 
C.F.R. motor method for rating gaso- 
lines was the result of the foregoing 
work in which 14 laboratories of the 
petroleum and automotive industries, 
the Bureau of Standards, and Yale Uni- 
versity cooperated. 

The university participated in the 
rating of three unidentified exchange 


samples of gasoline submitted monthly 
by the various oil companies in a co- 
operative group of about 20 labora- 
tories, which provides a check on octane 
rating and also further data for study- 
ing this subject. 

At present, work at the laboratory is 
being conducted dealing with the rating 
of fuels for compression-ignition en- 
gines. This is being done in cooperation 
with the Volunteer Group for Coopera- 
tive Research on Fuels for Compression 
Ignition Engines. 

The university is represented on vari- 
cus committees dealing with automo- 
tive or fuel activities. Professor Lichty 
is chairman of Subdivision D of the 
Lubricants Division, S.A.E., while Pro- 
fessor Best is chairman of the Motor 
Fuels Committee (formerly Detonation 
Sub-Committee) of the C.F.R. commit- 
tee. He has recently been named chair- 
man of the Southern New England Sec- 
tion, Society of Automotive Engineers. 
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THORNYCROFT ... 


bus and truck type Diesel engine made by John I. 
Thornycroft & Co., Ltd., Thornycroft House, Smith 
Square, Westminster, S.W.1, England 











No. 39 in the Automotive INpustries Engineering Drawing Series. 

















Automotive Industries August 14, 1937 














This engine is produced with either four or 
six cylinders. The four-cylinder type, repro- 
duced herewith, has a bore and stroke of 4% 
in. by 6 in., making the piston displacement 
315 cu. in. Power rating is 85 b. hp. at 2200 
r.p.m. Maximum torgue is listed at 222 Ib.-ft. 
at 1400 r.p.m.; maximum b.m.e.p. 104 Ib. per 
sq. in. at 1450 r.p.m. The combustion cham- 
ber is of the Ricardo cell type. Compression 
ratio is 16.3 to 1. 

Fuel consumption amounts to 0.4 pints per 
b.hp.-hr. The speed ranges from 400 to 2200 
r.p.m. Dry weight of the engine, complete 
with 24-volt electric starter, totals 1275 Ib. 

The crankshaft is supported in five bearings: 


\. 
O 











THORNYCROFT... 























journals, 3% in. in diameter; main bearings, 
front, center and rear are 234 in. long; inter- 
mediate. 11% in.; crankpins are 3 in. in diam- 
eter; big-end bearings 2 in. wide. 

The cylinder head is made of cast iron and 
has inserted seats for exhaust valves. Cylinder 
block is integral with the cast iron crankcase 
and has hardened wet liners. Pistons are of 
aluminum, while connecting rods are made of 
one per cent carbon steel. 

Pressure lubrication is through the ribbed 
oil cooler forming a separate unit with the sump 
below the crankcase. Other equipment in- 
cludes: C.A.V.-Bosch fuel pump and injectors; 
exhauster for vacuum servo braking. 
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Fig. 1—-Examples of (left) ball type and (right) roller type 
automobile wheel bearings indented 


By J. O. ALMEN* 


speed, overloads, and infrequent 

lubrication, ball and roller bear- 
ings in automobiles and trucks give 
little trouble in service. Automobiles 
will travel tens of thousands of miles 
without measurable wear of their anti- 
friction bearings, yet these same. bear- 
ings are often seriously damaged while 
the automobile is stationary during 
shipment in freight cars and on trucks. 
The bearing damage occurring in ship- 
ment consists of indentations in the 
bearing raceways opposite each of the 
balls or rollers on the loaded side of 
the bearings. These indentations have 
the appearance of having been pro- 
duced by extremely high pressures, 
and, therefore, the bearings are errone- 
ously said to be “brinelled.” 

Bearing damage of this type is not 
confined to automobile road-wheel bear- 
ings in freight-car shipments. It has 
given trouble in installations of many 
antifriction bearings that are normally 
at rest and are used mainly to avoid 
static friction or where the bearings 
move through small angles. Among 
these are automobile spring shackles, 
kingpin bearings and other steering- 
gear parts. In aircraft engines, valve- 
rockerarm bearings have, until recent- 
ly, been subject to this form of damage. 
Bearings in variable-pitch propellers 


|: spite of rough usage from high 





*Head Dynamics Dept., Research Lab- 
oratories Div. of General Motors Corp. at 
Detroit. From a paper presented to the 
A.S.M.E. 
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of the wheels due to vibrations of the 
freight car in which the automobiles 
were shipped. The race at the left is 
from a ball bearing and that at the 
right is from a roller-bearing. Actual 
indentations in both cases are small, the 
width of the marks being more a meas- 
ure of the amplitude of the wheel oscil- 
lations than a measure of their depth. 


The inner and outer races of an air- 
craft-engine valve-rocker bearing are 
pictured in Fig. 2. Here, the number 
of indentations is larger than the num- 
ber of balls in the bearing due to shift- 
ing of the ball cage relative to the 
races. These deep indentations were 


Fig. 2—Aircraft-engine rocker shaft bearing that was dam- 
aged in service by engine vibration 


and control parts have, at times, been 
so badly damaged as to become inop- 
erative and even the landing-wheel 
bearings are damaged in flight. In 
fact, an assembled bearing can be 
ruined merely by placing it on a vibrat- 
ing plate. 


Typical Examples of Bearing 
Indentations 
Fig. 1 shows two front-wheel bear- 
ing races that have indentations result- 
ing from small-amplitude oscillations 


formed in periods of rest between valve 
opning and closing when the bearing 
carried practically no load but was 
vibrated severely by the engine. This 
trouble has been practically eliminated 
by substituting oil for the grease lubri- 
cation previously used. 

Fig. 3 shows the main thrust-bearing 
race and rollers from a variable-pitch 
airplane propeller. This bearing moves 
through a small angle in adjusting of 
the propeller-blade pitch but is station- 
ery most of the time except for the 
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False Brinelling 


. . - of ball and roller bearings in 
automobiles while stationary has 
been the subject of much concern. 
In this and a succeeding instalment 
the author develops some valuable 
and interesting data. 


vibrations from the blade and the en- 
gine crankshaft. The actual damage 
is again less than appears from the 
iliustration but is still sufficient to be 
troublesome. 

Severe indentations that occurred in 
the control parts of a variable-pitch 
airplane propeller are illustrated in 
Fig. 4. The load on these parts is rela- 
tively low, but vibration is severe. Of 
especial interest in this group, is the 
small part at the middle left, with the 
reverse side at the middle right. This 
part pivoted on a conical-headed bolt, 
and some movement occurred between 
the bolt head and the conical seat, 
which was deeply corroded as a result. 

Fig. 5 shows part of a needle-bearing 
automobile universal joint that was 
badly indented while operating in a 
laboratory test fixture. This specimen 
transmitted 45 hp. at 1000 r.p.m. for 
200 hr. The shafts were in direct align- 
ment and, therefore, the movements at 
the needle bearings were limited to 
errors in the setup and to deflections 
of shafts and supports under load. An- 
other test was made with the propeller 
shaft 1.5 in. out of alignment, in which 
case the bearings were found to be 
enly slightly indented. In a third test, 
with the shaft 2.5 in. out of alignment, 
three of the bearings were undamaged, 
and the fourth but slightly marked. 
These results agree with service expe- 
rience for propeller shafts with various 
alignments. 
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In all cases of bearing indentation 
just enumerated, the fact that the bear- 
ings are at rest or have periods of rest 
and also that vibration is present 
should be noted. Bearings need not be 
heavily loaded to produce indentations, 
although, in general, the greater the 
load the greater the damage; however, 
under certain experimental conditions, 
decreasing damage with increasing load 
can be shown. Characteristic of in- 
dented bearings is a rust accumulation 
in the vicinity of the damaged area. 
In practice, this rust is not often ob- 
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served because rotation of the bearing 
after a period of vibration quickly 
mixes the rust with the oil or grease 
used for lubrication. 


Brinelling a Form of Wear 

Since this brinelling of ball and 
roller bearings may occur under 
conditions of load that are much too 
low to cause true brinelling, it is clearly 
not a case of pressure indentation but 
comes under the general classification 
of wear. Many experimenters have 
noticed wear of this type, it being men- 
tioned by E. M. Eden, W. N. Rose, and 
F. L. Cunningham’ as early as 1911. 
Various explanations of its cause have 
been suggested from time to time. Sev- 
eral of the theories and supporting 
data presented by earlier investigators 
are of interest as pertaining to the spe- 
cial case of wear with which we are 
here concerned. 

G. A. Tomlinson,’ experimenting with 
the friction of small balls on steel 
plates, produced oxidation similar to 
that which occurs in ball and roller 
bearings. After considering such pos- 
sible effects as electrolysis, adsorbed 
moisture, and local heating, he con- 
cluded that the damage was caused by 
tangentially acting cohesive forces lift- 
ing out metal particles which were so 
small that they oxidize instantly. In 
support of this theory of molecular co- 
hesion, he offers an experiment that 
can be performed easily. Carefully 





1“The Endurance of Metals,” by E. M. 
Eden, W. N. Rose, and F. L. Cunningham, 
Proceedings of the Institution of Mechan- 
ical Engineers, 1911, p. 875 


2“The Rusting of Steel Surfaces in Con- 
tact,” by G. A. Tomlinson, Proceedings of 
the Royal Society of London, series A, vol. 
115, 1927, pp. 472-483. 


Fig. 3—Main thrust bearing of a variable-pitch airplane 
propeller 
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FALSE BRINELLING 





Fig. 4—Example of severe indentaticn in the control parts 
of a variable-pitch airplane propeller 


clean a piece of plate glass and the 
surface of a fused glass bead which is 
attached to a light rod. If the rod be 
lightly poised in the fingers and allowed 
to stroke the plate, a series of snatches 
is felt as the bead “welds” and breaks 
away from the plate. (His use of the 
word weld should be noted particu- 
larly.) Examining this plate with a 
lens will reveal that even the lightest 
touch of the bead to the plate will pro- 
duce scored dotted lines. Continuing 
this same experiment with hardened 
steel surfaces, the sensation of snatch- 
ing, as the weld is made, is much less 
marked. Again, examination with a 
lens will reveal the path by the pres- 
ence of a thin track of reddish-brown 
oxide. Aceording to Tomlinson, steel, 
glass, stellite, and agate all produce 
the same effect on steel. 


Dr. M. Fink,® experimenting with an 
Amsler wear-testing machine, reached 
the conclusion. that wear of the type 
under discussion is the result of the 
formation and rubbing off of succes- 
sive oxide films. The Amsler machine 
used in these tests consisted of two cir- 
cular disks geared together to rotate 
at the same angular velocity and mak- 
ing contact on their peripheries as 
shown in Fig. 6. By making the disks 
of different diameters, relative slip of 
1 per cent was obtained. The disks 
used by Fink were 10 mm, (0.3937 in.) 
wide and 40 mm. (1.5748 in.) in diam- 





8’“Wear Oxidation, a New Component of 
Wear,” by Dr. M. Fink, Transactions of the 
American Society for Steel Treating, vol. 
18, 1930, pp. 1026-1034. 
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eter and ran at 250 r.p.m. under a load 
of 110 lb. In one case, after running 
in air for 50,000 revolutions, the loss 
in weight of one disk was found to be 
0.1802 ¢(0.006356 oz.). When this test 
was repeated in an atmosphere of 
nitrogen, no wear occurred. He also 
noted that, when -.est specimens were 
run in oxygen-free atmosphere, the 
rubbing friction was only one-third as 
great as when they were run in air and 
that the surface became smooth and 





bright in contrast to those tested in 






air which were discolered with oxide 
films. As a result of these experiments, 
Fink concluded that oxidation is not a 
secondary effect, as stated by Tomlin- 
son, but is an essential component of 
wear. According to Fink, lubricants 
do not protect the rubbing surfaces 
against wear oxidation, because they 
contain dissolved oxygen in sufficient 
quantity to produce this form of wear. 

In 1934, S. J. Rosenberg and L. Jor- 
dan‘ of the National Bureau of Stand- 
ards attempted to duplicate the experi- 
ments of Fink, using a similar machine 
and test conditions. They conducted tests 
in air and in atmospheres of nitrogen 
and hydrogen but used a relative slip 
between their test specimens of 10 per 
cent instead of 1 per cent as Fink did. 
Results obtained from these tests were 
not in agreement with the Fink tests. 
No appreciable difference was found 
in the wear, in air and in an oxygen- 
free atmosphere of nitrogen or hydro- 
gen, of steel specimens having metal- 
lurgical characteristics similar to the 
Fink specimens. 

In a discussion of Rosenberg and 
Jordan tests, Fink says:* 

“The tests of Rosenberg and Jordan 
cannot be said to duplicate the tests of 
Fink since the occurrence of oxidation 
in their tests is an indication that oxy- 
gen-free atmosphere was not used in 
the cell. (Turn to page 230, please.) 





“The Influence of Oxide Films on the 
Wear of Steels,” by S. J. Rosenberg and 
L. Jordan, Transactions of the American 
5 aoe for Metals, vol, 23, 1935, pp. 577- 


5“The Influence of Oxide Films on the 
Wear of Steels,” by S. J. Rosneberg and 
L. Jordan, Transactions of the American 
he Metals, vol. 23, 1935, pp. 609 
an . 


Fig. 5—Universal-joint spider that was damaged while oper- 
ating in a laboratory test fixture 
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Standard Atmosphere and 


Sea-Level Pressures 


By L. P. Harritson* 


SENSITIVE altimeter is a de- 
A vice for correlating barometric 

pressure with altitude under the 
assumption that the atmosphere con- 
forms to certain specified conditions, 
which are approximately the average 
conditions for the year in our latitudes, 
viz., that the barometric pressure at 
sea level is 29.92 in. of mercury, the 
temperature at sea level is 59 deg. F., 
and the temperature decreases with 
height in the atmosphere at the rate of 
0.003566 deg. F. per foot increase in 
height until a temperature of minus 
67 deg. F. is reached, above which the 
temperature is assumed to remain con- 
stant. An atmosphere which fulfills 
these conditions is called a standard 
atmosphere, and each barometric pres- 
sure corresponds to a definite height 
above sea level therein. For example: 


Ft. 
SO:SR Th. COCPERDOMES 20... o.0.006500050 0 
BE.US I. COPTORPORED GO... 2.22 ccccceces 1,000 
27.82 in. corresponds to...........e.e0e 2,000 
SG.6 WA, COFTFORPORES GO... 20000000800 3,060 


The altimeter is really a pressure- 
measuring instrument like an aneroid 
barometer, with a standard atmosphere 
altitude scale substituted for the pres- 
suré scale. It can therefore only mea- 
sure barometric pressures. 

Actually, at any given time and 
place the atmosphere may not be iden- 
tical with the standard atmosphere, 
since with movement across the coun- 
try of cyclones and anticyclones (low 
and high-pressure systems), and air 
masses of various temperatures, the 
pressure and temperature conditions de- 
part from the standard. Therefore, in 
general, a given pressure does not al- 
ways correspond to the same elevation 


‘ above sea level. For instance, the 


pressure at sea level (0 ft.) may be 
29.10 in. one day and 29.50 in. the next, 
or 28.86 in. may correspond to 1000 ft. 





*Acrological Division of the U. S. Weather 
Bureau. 


Automotive Industries 


on one day and to 1300 ft. the next. 
In order to take into account the varia- 
tions of barometric pressure, the sen- 
sitive altimeter is arranged so that the 
altitude scale may be shifted to read 
true height at any given pressure. For 
instance, if the pressure at sea level 
is 29.50 in., the altimeter can be ad- 
justed by turning the knob so that it 
reads 0 ft. (zero elevation) when sub- 
jected to that pressure even though it 
differs from 29.92 in. Similarly, if the 
pressure at an airport 1000 ft. above 
sea level is 28.60 in., the altimeter can 
be adjusted so that it reads 1000 ft. 
when there subjected to that pressure 
even though it differs from 28.86 in., 
which is the “standard atmosphere” 
pressure corresponding to the given 
elevation. 

To a very close degree of approxima- 
tion, the difference in height from one 
level to another in the atmosphere may 
be computed from: The pressure at the 
lower level, the pressure at the upper 
level, and the average temperature of 
the air in the layer between the levels. 
Therefore, even though an altimeter 
may read the true height at the lower 
level, it will not read the true height at 
the upper level if the average tempera- 
ture of the layer does not bear the 
proper relationship to the temperature 
conditions used as the basis for the 
“standard atmosphere.” 

The altimeter does not have any pro- 
vision for taking temperature variations 
into account to obtain more accurate 
height readings, as is possible with re- 
spect to pressure variations. 


ADJUSTMENT FOR PRESSURE CHANGE 


The sensitive altimeter, such as the 
Kollsman type, has a special provision 
for making the adjustment for pressure 
variations. This consists of a pressure 
scale which appears in a cut-out open- 
ing near the base of the altimeter dial. 
An index points to this scale. The pres- 
sure value on this scale indicated by the 
index is the barometric pressure to 


229 


which the altimeter must be subjected 
for it to read zero elevation as adjusted 
at the time. 

In practice, it is desired to have the 
altimeter read true height at a given 
airport where the pressure near the 
level of the field is known in some 
way. This is accomplished by turn- 
ing the knob on the altimeter until 
the index points to the “standard 
atmosphere sea-level pressure” ap- 
propriate to the given airport eleva- 
tion and the pressure just above the 
airport; that is, the “standard at- 
mosphere sea-level pressure” pertinent 
to a given airport at a given time is 
the pressure setting for sensitive type 
altimeters which will cause the instru- 
ments to read the true height of the 
airport above sea-level when subjected 
to the existing pressure just above the 
airport at the given time. This 
“standard atmosphere sea-level pres- 
sure” depends on the “standard at- 
mosphere” relation of pressure to 
height according to which the alti- 
meter was calibrated, the airport ele- 
vation, and the pressure just above 
the airport. It does not represent the 
pressure which would exist at sea 
level under the prevailing meterologi- 
cal conditions, since the actual pres- 
sure at a lower level depends on the 
given pressure at the upper level, the 
difference in height between the levels, 
and the average temperature of the 
layer of air between the levels. 

For meteorological purposes, what 
is desired is the actual pressure at 
sea level under the prevailing condi- 
tions, modified by a slight amount to 
allow for effects of topography on the 
temperature and other elements, and 
to give smooth, consistent isobars on 
consecutive weather maps. Thus, the 
“meteorological sea-level pressure” 
depends on pressure, temperature, 
topography, etc., whereas the “stand- 
ard atmosphere sea-level pressure” 
depends on pressure but not on the 
remaining factors. The difference be- 
tween the two types of pressure in 
question is negligible at low elevations 
above sea level, but is considerable at 
higher elevations, especially when the 
air temperatures depart greatly from 
the average conditions assumed in 
the “standard atmosphere.” The “me- 
teorological sea-level pressure” is 
therefore not a suitable substitute for 
“standard atmosphere sea-level pres- 
sure,” in general. 
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FALSE BRINELLING 


(Continued from page 228) 


“The use of 10 per cent slip is too 
great for the softer materials, since, 
in this case, the component of the re- 
moval of metallic particles predom- 
inates. . . . In the case of wheels run- 
ning on rails, a maximum slip of about 
5 per cent occurs. 

“The field of friction oxidation is 
concerned with rolling friction with 
proportionately large surface pressures 
and small degrees of slip, 50 to 150 kg. 


(110.23 to 330.69 lb.) and 0 to 4 per 
cent slip. With sliding friction, the 
field of friction oxidation is concerned 
with 100 per cent slip and low surface 
pressures, approximately 0.5 kg. per 
sq. cm. (7.21 lb. per sq. in.), thus pre- 
supposing unhardened material. 

“Oil does not protect against friction 
oxidation since oxygen is dissolved in 
the oil.” 

Probably, the conclusions reached by 
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@ In thousands of cars, Spier Passenger Car Needle 
Bearing Universal Joints have had years of thor- 
oughly successful operation. 


Results are what count; and these joints have met, 
to the last degree, the exacting requirements for 
smooth running, quietness, long life and perfect 
balance through the maximum speeds of modern 


motor cars. 


Spicer Manufacturing Corporation 
Toledo > Ohio 
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all these investigators were justified 
within the limitations of their tests. 
The apparent contradictions of test re- 
sults are no greater than have occurred 
in many other lines of research and 
can be explained by the differences in 
test conditions. A similar situation oc- 
curred a few years ago in regard to 
tests of extreme-pressure lubricants. 
In this case, S. A. McKee, E. A. Har- 
rington, and T. R. McKee® of the Na- 
tional Bureau of Standards conducted 
comparative tests and obtained widely 
different results for each of four test 
machines. They, therefore, built an- 
other machine from which a fifth set 
of results was obtained. Differences 
between the five machines were the re- 
lationship of such variables as rubbing 
speed, heat dissipation, specimen hard- 
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Fig. 6—Amsler wear-test machine 
used by Dr. Fink in his tests on 
wear oxidation. 


ness, specimen finish, and rate of load 
application. Since the lubricants under 
test were primarily intended to lubri- 
cate automobile rear-axle gears, the 
important point was to determine the 
relative merit of lubricants in rear 
axles in which the relationship of the 
variables was not the same as in any 
of the laboratory test machines. The 
real problem was to determine which 
of the machines most nearly graded the 
lubricants in the order that these lubri- 
cants were graded by automobile rear 
exles in service. 

These tests are mentioned merely to 
emphasize the difficulty of interpreting 
laboratory-test data. The conditions 
prevailing in practice can rarely be re- 
produced or even approximated in the 





®“Load-Carrying Capacity of Extreme- 
Pressure Lubricants,” by S. 
T. A. Harrington, and T. R. Mc Kee, S.A.E. 
Transactions, vol. 28, 1933, pp. 217- 223. 
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laboratory, and first determining what 
happens in service and then varying 
the laboratory test procedure or equip- 
ment until results are obtained that are 
similar to those found in service is, 
therefore, of utmost importance in in- 
dustrial work. 

When the results obtained by Tom- 
linson, Fink, and the National Bureau 
of Standards are compared with the 
prinelling of ball and roller bearings 
in service, Fink’s theory of wear oxida- 
tion appears to meet most nearly the 
requirements. This does not mean, 
however, that wear of other machine 
parts in service can be explained by 
this theory. In fact, the wear destruc- 
tion of gear teeth by scoring in service 
seems to agree not with the Fink theory 
but with the weld theory of Tomlinson. 
Likewise, cases are known where an 
oxide film on rubbing parts is beneficial. 


Part Two Will Appear 
In An Early Issue. 


Plant Notes 


(Continued from page 205) 


and south under McKinley Street and 
connecting the Centrifuse plant with 
the hub shop extension, will house a 
conveyor on which the rings will travei 
to Plant No. 2 after they have been 
nachined. Here the drums and hubs 
for both passenger cars and trucks will 
be assembled and the finished product 
made ready for equipment. 


Chain Belt Co. of Milwaukee hes 
just completed the erection of a new 
building at its West Milwaukee Works 
to house the machine shop and the 
West Milwaukee offices. All machine 
operations except the assembly and 
manufecture of steel and malleable 
chains and the finishing of sprocket 
wheels are being moved from the 
Milwaukee Works to the Wést Milwau- 
kee plant. As a result of this move, 
more manufacturing space is made 
aveilable for the production of con- 
veyor and drive chains and sprockets. 
Other machine operations will now be 
closer to the construction equipment 
plant and the conveyor plant, the prin- 
cipal departments. served. Here also 
will be located the spray nozzle shop 
and the Rex Stearns idler shop which 
was moved to Milwaukee from Cleve- 
land some time ago and which has out- 
grown its former location. The Mil- 
waukee works now consist of the main 
offices, the chain division, and a gray 
iron foundry; while at West Milwau- 
kee are located the malleable foundry, 
the construction equipment division, 
the conveyor division, the research de- 


partment, and the principal production 
offices. 

Wisconsin Grey Iron Foundry Co., Mil- 
waukee, which has for several years operated 
in leased space is moving into new quarters 
doubling its floor space to 58,000 sq. ft., 
having purchased the gray iron shops of 


Automotive Industries 


NEWS OF THE INDUSTRY 


the old National Brake & Electric Co. from 
the Westinghouse Air Brake Co., Pittsburgh. 
The former quarters are owned by the J. I. 
Case Co., Racine, Wis., maker of tractors 
and farm machinery, which is contemplating 
its reopening soon. 

Ladish Drop Forge Co., Cudahy, suburb of 
Milwaukee, maker of forgings for automo- 
biles, trucks, tractors, etc., is installing 25 
large exhaust fans in its main forge shop, 
840 ft. long, to provide mechanical vent’la- 
tion and improve working conditions. It is 
said to be the first large-scale air-condition- 
ing program in the American forging in- 
dustry. The system provides 52,500,000 cu. 
ft. of fresh air per hour. The fans, manu- 
factured by the Hartzell Propeller Fan 
Co., Pittsburgh, under the trade name of 
Charavay, are equipped with Allis-Chalmers 
electric motors, and controls made by the 
Square-D Co., Detroit and Milwaukee. 





Not only the first revolution, but every 
revolution receives full lubricating protec- 
tion when “dag” Brand colloidal graphite is 
used in the gasoline and crankcase oil. 

The ability of this material to form durable 
graphoid surfaces on all the friction parts 
is responsible for its value as a wear-saver. 
These surfaces easily withstand the temper- 
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Modern Grinder Mfg. Co., Milwaukee, 
established in 1912 to manufacture hand and 
mechanical tool grinders, vises and more 
recently hydrautic lifting jacks, has com- 
pleted removal of its plant and offices to 
Fond du Lac, Wis., where it is occupying 
80,000 sq. ft. in the former Gurney Refriger- 
ator Co. plant at Forest Avenue and Brooke 
Street. 

Globe-Union, Inc., Milwaukee, maker of 
spark plugs, storage batteries, radio parts 
and roller skates, has purchased the large 
area shop buildings of the old Milwauke* 
Air Power Pump Co. and Combustion Oil 
Burner Co., adjoining its plant, from the 
Heil Co., which acquired the pump and 
burner businesses about six years ago and 
has since transferred these operations to its 
main works. Globe-Union has occupied the 
greater part of the air-power and combus- 
tion shops under lease for several years. 











atures and pressures existing in an engine. 
They remain firmly affixed to the metal. 
Even raw gasoline will not remove them. 

With these lubricating surfaces present dur- 
ing cold starts, when 75% of all engine wear 
is estimated to take place, a positive safe- 
guard against wear is assured. Write for 
Booklet 500 giving additional information. 
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N investigation of the fundamentals 

of supercharging made by the re- 
search department of the Ethyl Gaso- 
line Corporation, Detroit, is really one 
phase of a comprehensive project re- 
lating to methods of increasing the 
specific output of engines, the other 
phase being the use of extra high 
compressions, up to 10 to 1. It has 
been found that with a “boost” of 13% 
in. of mercury column the output of an 
engine can be doubled, while the spe- 
cific fuel consumption remains substan- 








Supercharging for Small Displacement 


tially the same. With increase in 
supercharge there is, of course, an in- 
creasing tendency of the engine to 
knock, and the compression ratio of 
the engine itself was therefore reduced 
until the knock disappeared. The lower 
compression ratio corresponds to a 
lower expansion ratio, from which a 
lower cyclic efficiency would be ex- 
pected, but the fact that the specific 
fuel consumption remained the same 
indicates that this loss in cyclic effi- 
ciency was balanced by a gain else- 








FORD Pioneers WITH A 


MAJOR IMPROVEMENT 


Develops the first plastic water pump 
impeller ever used on a motor car. 


Ford engineers wanted to lick water pump inefficiency caused 
by corrosion, chemical reactions or impurities in the cooling 
system. They decided to try a new pump impeller, exhaustively 


tested every material they could lay their hands on... 


and 


finally selected Durez 77 SB. These new Durez impellers are 


being used on the Ford V-8 60. 


Durez 77 SB combines high strength, water and chemical- 
resistance, heat-resistance and frictional-wear resistance. Even 
abrasion of the surface does not affect any of its properties, 
nor does it deteriorate from years of immersion in hot and 


freezing liquids. 


Durez 77 SB is just one of the many special materials devel- 
oped by General Plastics. Whether you’re planning a new and 
unusual use for a plastic or improving on an old application, 
call on the largest supplier of plastics to the automotive in- 
dustry. General Plastics Inc., 28 Walck Road, North Tona- 


wanda, New York. 
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where. 


This gain is due to a propor- 
tional decrease in the friction losses. 
Cylinder and bearing friction remain 
substantially the same when super- 
charging as when operating with at- 
mospheric induction, and as the power 
output is twice as great, the propor- 
tional friction loss is _ substantially 
halved. 

From the work so far done the con- 
clusion has been arrived at that super- 
charging is the answer to the problem 
of a lot of power in a small space. It 
entails a lot of metallurgical and 
ceramic problems, but solutions for 
both of these problems are known 
right now. Supercharging adds to the 
flexibility of the powerplant and it 
seems to have its greatest possibilities 
where abnormal power requirements 
must be met occasionally for short 
periods of time. 

In the tests with extra high compres- 
sion ratios, use is made of the new 100- 
octane aircraft fuel, and for the highest 
compressions used, more than the nor- 
mal addition of ethyl fluid is required 
by this super fuel to assure knockless 
operation. 

The investigation referred to in the 
foregoing is still in its early stages. 
When it is completed the results will 
be published and thus made available 
to the industry generally. 





Aluminum -Alloy Heads 
Tested 


T the Bellevue National Research 
and Experimental Laboratory of 
the French National Liquid Fuels De- 
partment some tests were made bearing 
on the advantages of aluminum-alloy 
cylinder heads from the standpoints of 
engine output and fuel economy. The 
tests were carried out on a Citroen 
four-cylinder 8-hp. automobile engine 
(2.67-in. bore, 3.94-in. stroke, 89 cu. in. 
displacement). Tests were carried out 
first with the stock cast-iron head with 
a compression ratio of 5.72, then with 
an aluminum-alloy cylinder head with 
a compression ratio of 5.95, and finally 
with an aluminum-alloy head with a 
compression ratio of 6.5. Making the 
usual atmospheric corrections, it was 
found that the aluminum head with 
5.95 compression ratio gave an increase 
of 2 per cent in maximum power as 
compared with the original cast-iron 
head, while the aluminum head with a 
compression ratio of 6.5 gave an in- 
crease of 1 per cent in power over the 
cast-iron head and that only over the 
lower half of the speed range, there 
being no increase in output over the 
upper half. The hourly fuel consump- 
tion was approximately 2 per cent 
greater with the aluminum heads. 
Analyses of the exhaust gases indi- 
cated that in the tests with 5.95 com- 
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pression-ratio aluminum head the mix 
ture was slightly richer and with the 
6.5 compression-ratio aluminum head 
slightly leaner than with the cast-iron 
head. Previous tests had shown that 
increase in the richness of the mixture 
with the aluminum head with 6.5 com- 
compression ratio reduced the power by 
about 2 per cent and increased the 
specific consumption between 2 and 3 
per cent. A reduction in the richness 
of the mixture in the engine with alu- 
minum head and 6.5 compression ratio 
reduced the power about 2 per cent and 
had no noticeable effect on the specific 
consumption. All tests were made 
under the conditions of optimum spark 
advance and without perceptible knock. 
—Revue de Aluminium. 





Alvis Aircraft Engine 


NEW addition to the British air 

industry is the Alvis aircraft en- 
gine factory at Coventry. It will pro- 
duce aircraft engines for both civil and 
military planes. Work on the factory 
was begun in November last and opera- 
tions began in April. When the plant 
is in full operation, more than 1000 
will be employed. Only large super- 
charged engines are built at the plant, 
based on the designs of the French 
Gnome-LeRhone Co., suitably modified 
to comply with British Air Ministry 
requirements, The present program 
covers four models, as follows: A 
double-bank 18-cylinder radial engine, 
medium supercharged and rated at 
1300 hp.; a double-bank 18-cylinder 
radial engine, fully supercharged and 
rated at 1225 hp.; a double-bank 14- 
cylinder radial engine, moderately 
supercharged and rated at 1000 hp., 
and a doubje-bank 14-cylinder radial 
engine, fully supercharged and rated 
at 1000 r.p.m, The test house of the 
new plant is equipped for testing en- 
gines of up to 2500 hp. without incon- 
veniencing residents of the neighbor- 
hood by noise,—The Engineer. 





Phenol Treatment of 


Lubricants 
(Continued from page 217) 


kept at 650 deg. F.; and in the recovery 
tower by adding hydrated lime to the 
extract, high in organic acids, charged 
to the recovery coil. An attempt made 
by coating the bubble plate with 
acid-resisting alloys was, however, un- 
successful because corrosion occurred 
between the alloy and the plate and the 
protective layer peeled off. (4) Large 
cumbersome treating apparatus had 
been eliminated by replacement with 
flexible centrifuges or simple counter- 
current towers.—Engineering. 
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Centrifugal Fusing Formed 
(Continued from page 209) 


In announcing formation of the new 
manufacturing concern, Wagner said: 
“The Centrifugal Fusing Company has 
leased the plant recently completed by 
the Motor Wheel Corporation and de- 
signed and equipped by the Campbell, 
Wyant and Cannon Foundry Company 
for the manufacture of heat, friction, 
chemical and abrasion resisting al- 
loyed metal products centrifugally 
fused. The plant has been equipped 
with machinery designed specifically 
for the production of these products 

























Due to a unique universal motion 
joint for connecting the thermo- 
static element they cannot stick, 
bind or cause friction. Write for 
complete engineering data and 
performance records under 
varying road, load and weather 


conditions. 
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@ Functioning consistently 
under all possible conditions. . 
balanced to control the circula- 
tion of water regardless of pump 
pressures ... Dole double port 
poppet type thermostats offer this 

‘additional important advantage: 
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and is the only plant of its type in the 
world so far as I know. 

“Experimental operations have been 
conducted for some time and we are 
now ready for full production with a 
capacity of over 30,000 tons of cen- 
trifugally fused iron a year. We are 
operating under lease from the Motor 
Wheel Corporation and also under 
licenses from the Campbell, Wyant and 
Cannon Foundry Company which con- 
trols numerous patents giving us com- 
plete patent protection. The most re- 
cent of these were issued July 6, this 
year, and bear the following patent 
numbers: 2,085,726, 2,085,727 and 
2,086,021. 
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HERE are few places where 

ignition insulation is subjected 
to the same extreme conditions as 
in magnetos on farm tractors. It 
must serve dependably in spite of 
direct exposure to spring, summer 
and autumn storms; to dust, oil, 
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heat, severe vibration and electri- 
cal stress. 

Because of its unusual combina- 
tion of useful properties, Bakelite 


Molded fully meets these difficult © 


requirements. For example, in the 
International Harvester Company 
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high tension magneto, pictured, 
Bakelite Molded is successfully em- 
ployed for complete forming of dis- 
tributor heads and secondary 
lead-outs. Due to combined tem- 
peratures of sun and engine heat, a 
special, heat-resistant type of the 
material is employed. 

Typical advantageous character- 
istics of Bakelite Molded include: 
high weight-strength factor, elec- 
trical resistivity and dielectric 
strength; and unusual resistance to 
moisture, oil, solvents, heat and 
impact. For special uses, there are 
special types of Bakelite Molded 
in which one or more of these char- 
acteristics are present in advanced 
degree. 

We invite you to consult our 
engineers regarding most suitable 
types of Bakelite Molded for any 
specific application. Also write for 
useful reference . booklet 10M, 
*“Bakelite Molded.” 


(Above) International Harvester Co. high 
tension magneto installed in modern farm 
tractor. (Left) Secondary lead-out and two 
types of distributor head employed in these 
magnetos. Each part completely formed 
in one press operation from durable 
Bakelite Molded. Molded by Reynolds 
Molded Plastics. 
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